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PREFACE 
Today, as science progresses rapidly and Sputnik is affecting our 
lives in many ways, American people feel the pressure of the necessity 
of greater advru1ces in science more than ever before. Education in the 
schools and colleges is being severely criticized for not containing 
more thor ough and complete courses of study in the fields of science. 
The desired result is, of course, to produce a fuller understanding of 
the scientific methods and many more scientists . 
Until recently science was not even a part of some elementary 
school programs. However, as science has increasingly dominated our 
lives, it has also become a rich field of interest for many elementary 
school children; not just for the upper grades. Therefore, science has 
become an accepted part of mos.t elementary school curricula, . . 
Science is a subject which may be expanded or limited according to 
the needs, interests and capabilities of most students. .Since this has 
been f ound t o be true, it seems that the desired results of fuller 
science prograw~ will be achieved if the programs are enriched for, 
particularly, the gifted children . 
1viany of the gifted children have a natural interest in the field of 
science even before school age. Many have a well-developed knowledge of 
certain phases of science through reading, listening or seeing before 
the school approaches the subject. A thoroughly enriched science program, 
with plenty of room for individual expansion, could certainly help t0 
keep school "alive" for the bright child; and this same bright child 
co.uld eventually keep us "alive" through science . 
Boston University 
School of Education 
Library 
CHP~TER I - INTRODUCTION 
CHAPTER I 
INTRODUCTION 
1 . Statement of the Problem 
The primary purpose of this study is to provide enriched, science, 
unit material for gifted children in grades two and three . The intent 
of the study is to show how a regular science program can include the 
gifted child so that he is benefiting and growing in knowledge and 
interest in the average classroom. 
2. Justification of the Problem 
It is the belief of the writers of this paper that the gifted 
child is often neglected and bored in the classroom. Although 
educational philosophy today stresses individual differences, frequently 
the differences of the gifted are overlooked. If forced to study 
subject matter and simple facts with which they often are already 
acquainted, they may become bored; resulting in a lack of interest in 
school and in science, specifically. 
11 As Baker says: 
''It is fully as important that rapid- learning children should 
have a suitable curriculum as it is in the case of other groups . 
Since they are able to master the course of study for average 
children easily it is too frequently assumed that such aurricultun is 
tbo sufficient and satisfactory for them. As a matter of fact 
1/Harry J . Baker, Introduction to Exceptional Children . 1~cMillan 
Company, New York, 1953, p . 279 . 
they may be more neglected educationally than slow-learning 
children, whose limitations are so obvious that the school 
necessarily must make some modifications to meet their needs . " 
"In each classroom will be fotmd a group of children with superior 
intelligence who deviate from the average to such an extent that they 
11 
require special education to make the most of their abilities . " These 
gifted children can be included in the same general projects as the 
other children in the classroom provided their activities are expanded 
t o include information, research and activities beyond the others . 
Some phases of science are very expandable, yet not exactly duplicated 
on the higher grade levels . A program of science should certainly be 
flexible enough for the gifted child to expand his knowledge as his 
interest develops ; through guided activities. 
3. Scope of the Problem 
Since the purpose of the study is to construct units of work for 
the gifted in the field of science, the vvriters have attempted to choose 
four areas. These units were found to be common areas in four of the 
more popular text series in science. The grades chosen are two and 
three because the authors of this study are all teachers of these grades. 
The areas, that are chosen to be expanded upon and enriched into 
unit material for the gifted, are ; Plants, \'!eather, Animals, The Sky. 
The subject matter involved is that which is included in the poptuar 
text series, but expanded to include further possible interests. These 
units may be used by the average child to a lesser degree or on a 
slightly more simple level . It is assumed, in using this paper, that a 
lfi~arjorie Manchester, A Reference Book on Sea Life for Second Grade, 
Unpublished Service Paper, Boston University School of Education, 1945 , 
p. 9. 
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unit f or the average child in the chosen area is already in use . , 
Besides the unit materials this study includes a file bibliography 
in each area f or the classroom reference and a list of extra suggested 
activities that could be undertru~en within each area . 
The units and extra activities will be presented in experimental 
form f or easy handling by the average classroom teacher. 
4. Limitations of the Study 
There are many limitations to this study, among which are some 
of the following : 
(l) The accepted I.Q. l evel for giftedness is somewhat higher than 
the minimum of 126, adopted for practical reasons, in this study. 
(2) Even the refined testing devices of today are not absolutely 
positive proof or final identification of I.Q. level . 
( J) Definitions of giftedness vary and are not in agreement. 
(4) It is not, as yet, an established educational theory that enrichment 
of subject matter is the answer to the treatment of the gifted. 
(5) Science is not necessarily an interesting subject f or some of the 
gifted; and it should not be p:eesented in this case . 
(6 ) Jrnalysis of the background material is not treated mathematically; 
thus, leaving a wide margin for error. 
(7) The background material, used for analysis, was chosen subjectively 
from only a sampling of present science text series. 
(8 ) Material gathered collectively, "out of context, 11 as in the units, 
may or may not correspond to the immediate classroom needs . 
(9) Some of the material presented has not been taught or presented 
in the classroom, t o the lmowledge of the authors. 
(10) The unit materiali.Ssonly representative of the possible activities 
f or the gifted in each science area presented; the material is not 
inclusive . 
4 
(ll) Some of the science activities are not presented rrom the 
problematical approach, which is considered best for the gifted. 
The au"thors fel1i tnat a backgruund nad "tu be es1iablisned ln sume 
cases, because of the l ow grade level . 
5. Definition of Terms 
Most of the terms in this study are corrnnonly used in the field of 
education by almost everyone . For the clarity of this particular study, 
specific connotations of certain words need to be developed: 
Gifted. -- Since this study is prepared for the average classroom use, 
the authors prefer to consider a mininRun I.Q. level for the 
gifted as 126; instead of the common 135 to 140 minimun. This 
will represent approximately J% of the average students. 
Enriched materials. -- Those materials that are normally taught in 
specific subject-areas, in the classroom, expanded upon and/or 
detailed for dep·Ul of learning and interests of the learners. 
Materials may be enriched not only specifically for the gifted, 
but also for other leveled groups; only enriched f or the 
interests and capacity of the certain group . In the case of 
this study we are only interested in enriched materials for 
the gifted children. 
Segregation, -- The grouping of students, usually by intelligence, into 
separate rooms or buildings; in this case, the gifted. T~is is 
another theory concerning the treatment of the gifted. 
Acceleration . -- Speeded promoting of those students who are 
i ntellectually ready for harder subject matter; usually by 
skipping a grade or completing two years in one . This is the 
third main theory of dealing with the gifted. 
Science series . -- Those science textbooks that are integrated, step 
by step, from one grade level to the next, and published by 
one specific publishing company. In this study four series are 
represented . 
Area map . -- A chart or booklet, constructed by each specific company 
sponsoring a science series, tl1at charts each subject area 
covered, grade by grade, in the whole series . It usually provides 
a fairly clear,over-all picture of how each understanding is 
developed, and its concept expanded, from grade to grade . 
5 
Unit - workbook . -- A carefully planned, usually in sequential order, 
subject matter area which is expanded to include as many 
activities and correlated subjects as possible. The workbook 
form of the unit usually could be used by the child, with a 
minimum of teacher preparation and interpretation of the 
activities in the unit . 
6 
CHAPTER II - REVIEW OF RESEARCH 
CHAPTER II 
REVIEW OF RESEARCH 
l. Who Are the Gifted? 
Brief history of measuring. -- For the most part, gifted children 
have been identified through the use of intelligenee test scores since 
the beginning of this century. Alfred Binet, a ~~ench psychologist, did 
much to awaken interest in child study. Binet, with Theodore Simon, 
constructed the Binet-Simon intelligence tests in 1905 . 
11 
In discussing Binet's place in the history of measurement, Terman 
says in part : 
"It was he who demonstrated the actuality of age development 
through successive hierarchies of intelligences . 
Previous to the publication of Binet's 1908 scale the 
significance of age differences in intelligence was very little 
understood . Psychologists were not aware of the extraordinary 
and detailed similarity that may exist between the dull child 
of twelve years and a normal average child of eight. 11 
Terman later made a trial of Binet's scale and found, " .... it was 
obvious that children who showed marked acceleration in mental age were, 
by any reasonabilie criterion, brighter than children who tested at or y 
below their chronological age." 
Stern later refined the method of Binet by the introduction of an 
1/Lewis Ivl. Terman, "Mental and Physical Traits of a Thousand Gifted 
Children," Genetic studies of Genius, Stanford University Press , 1925, 
1:2 . 
r . 
. 11 intelligence ratio, or quotient, enabling more accurate compar1son. 
Eventually, distribution scales of intelligence were constructed and 
~ 
are still in use today. These scales promote quick understandingof 
the groupings of tested intelligence catagories and the wide variety of 
intelligence . If read properly and not interpreted as strictly 
catagorized areas - there is a great deal of overlapping on successive 
tests - they can be of great use in the psychology of teaching children. 
One of these, a bar graph, is presented in Leta S. Hollingworth's 
book : 
,----~-----1 -----i I I 1----I I I I 
~----
1 \ ____ l 
I 56- I 86- l 96-1106-j 116~ 126-1 136 I. Q. I 66- 76- I.Q. 
' 65 75 185 95 .1105 . 115 I 125 J 135 145 
, I 
,2. 3 i s.6 . 2o. ~:n : 9i~ 237l l, I . 5"' Per Cent !. 33 9 .0 2.3 Per Cent 
I 
Figure l . Bar-graph of the Distribution of Intelligence 
1/Lewis M. Terman, loc . cit. 
z/Leta S . Hollingworth, Gifted Children, MacMillan Company, New York, 
1926' p . . 35. 
y 
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Harry J . Baker presents the variability curve in his analysis of 
intelligence distribution : 
Institutionally Feeble-minded 1% 
Mentally Retarded 2% 
Slow-learning 20-25% 
Average 50-55% 
Rapid-learning 20-25% 
Gifted 2% 
Genius 1% 
Figure 2. Variability Curve of Distribution of Intelligence. 
Present-day methods of testing. - - 11We shall consider any child 
'gifted' who is superior in s ome ability that can make him an outstanding y 
contributor to the welfare of and quality of living in society." 
There are many ways of identifying our gifted children but, so far, 
the most valid way is through the use of tests, preferably a general 
intel ligence test. Teachers sometimes mis judge if the identification is 
done simply by her disgression . Of course, an over-emphasis upon the 
results of one I. Q.test is also dangerous. Particularly, if the tester 
or teacher is inexperienced in the field of measurements and their 
i nterpretation. 
DeHaan and Havighurst summarize the situation quite well : 
"Testing is a specialized operation . Selecting the 
1/Harry J. Baker , Introduction to Exceptiona._ Children,MacMillan Company 
New York, 195.3, p. 2.39 . 
yRobert F. DeHaan and Robert J. Havighurst, Educating Gifted Children, 
University of Chicago Press, 1957, p. l . 
..2/Ibid. , p . 46. 
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right instruments is important t o a total program. If a l ocal 
s chool system has a testing expert, he should be consulted on 
the selection of instruments . He might be appointed chairman 
of a teachers' committee on selection of tests for example . 
Testing experts from state universities or state teacher-training 
institutions should be consulted if no one is available nearby. 
Such services are at the disposal of all l ocal school systems . " 
Of course, no test can measure all of the primary mental abilities. 
Most of the tests are measures of verbal and reasonabilities . They 
could be called 'scholastic ' aptitude ' tests . T'nere are many excellent 
instruments of measurements t oday . Some are group tests, which take less 
time t o give t o a large number of students; others are individual t ests , 
which have proven more valid but time consuming for a large group. 
'fwo of the popular primary grade tests are the E~ntner General 
Ability Test of the verbal series and the Kuhlmann Anderson Intelligence 
Test (6th edition) . The latter is a group intelligence test that gives 
an overall mental age for each child . A non-verbal test is the Goodenough 
Draw-A-Man Test. This test does not test artistic skill, but is a test 
of abil ity to f orm accurate concepts of physical reality. Recently a 
new type test has been devised called the differential aptitude test . 
The Science Research Associates Primary Mental Abilities Test is a 
differential aptitude battery . In this test the Elementary form can be 
used for ages seven to eleven and tests the following abilities; verbal 
comprehension, perceptual speed, motor ability, spatial ability and 
quantitati ve skills . The teacher might also want to give an individual 
intelligence test; in which case, the Stanford-B·inet Scale would be very 
adequate . This test must be given by a trained person in testing, A 
new indi vidual test is the Wechsl~r Intelligence Scale f or Dnildren . 
ll 
DeHaan and Havighurst say: 
"Children who score in the upper ten percent on the 
S.R. A. Primary Mental Abilities Test, particularly on verbal 
meaning, reasoning and number, probably have the basic mental 
ability necessary to make a high level contribution in the 
field of science . The Differential Aptitude Test is also 
useful in screening these abilities, particularly the subtest 
entitled ' Verbal Reasoning, Nmnerical Abilities and Abstract 
Reasoning .' A good source of information about psychologmcal 
tests is the Fourth w~ntal Measurements Yearbook . The 
Teachers'Guidance Handbook gives teachers observational methods 
f or finding children with special gifts . 11 
A teacher could select any one of these excellent sources for the 
testing of her class. She should test her students early in the year to 
have a clearer concept of just how much work she could give to the 
brighter youngster and, more important, how much she should expect from 
him . 
A good example of thorough testing is the procedure of Hunter College 
Elementary School for the Gifted Children . By the end of the sixth year 
the majority of children have completed the following tests : 
1/Ibid . , p. 51. 
nrntelligence 
Benet Form M and Form L 
Wechsler Bellevue 
Science Research Associates 
Group tests (Otis, Pintner, etc.) 
Rorschach - some, but not all. 
Personality and Miscellaneous 
California 
Manners for Juniors 
Acorn for Juniors 
McAdory .ll..rt . " 
21 
2/Gertrude H. Hildreth, Educating Gifted Children, Harper & Brothers 
Publishers , New York, 1952, p . 205. 
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This would not be possible in an ordinary classroom but it is a good 
indication of how much diagnosis and attention the gifted child could use 
for his best advantage. These tests give the teacher an extraordinary 
amount ~f help in guiding her pupils. For achievement tests the 
JJ 
youngsters are given; 
"Readiness (Metropolitan or others) 
Reading 
Arithmetic (Metropolitan or others) 
Battery tests: 
Stanford 
Iowa 
Modern School 
Metropolitan" 
Thus the teacher has had at her disposal, not just one, but many 
accurate and scientific means of judging her pupils . 
It is interesting to note the f orm letter sent out for the Terman 
v 
study of intelligence ratings : 
"Below vvri te the names of from one to three pupils whom 
you regard as the most intelligent in your class or classes . 
If your class, as a whole, is distinctly superior to the 
average, three names may be given . If your class, as a whole, 
is distinctly inferior, give one name only . If your class is 
about average, give two names. Do not base your judgment of 
intelligence upon school marks alone . Important qualities t o 
consider are quiclcness and accuracy of mental grasp, originality, 
ability to reason clearly about new and difficult problems, 
breadth and accuracy of information, intellectual curiosity, 
command of language, common sense and independence of judgement. 
Take age into account. Of two pupils who seem about equally 
exceptional, but who differ one or more years in age, the 
younger is probably the more intelligent . Do not underrate the 
1/Ibid . , p . 206 . 
.2/"Mental and Physical Traits of a Thousand Gifted Children," op . cit., 
p . 21. 
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child who is shy or lacks industry, or stands l ow in deportment. 
It is permissible to name one child of moderate general ability 
provided such child is very exceptionally gifted in some special 
line, as in music, drawing, modeling, mechanical ingenuity, 
science, mathematics, composition, etc." 
After these children were selected for the Terman Study, they were 
given the National Intelligence Test , Scale B Form and then individual 
Btnet tests . The gifted children were then separated for study. This 
enabled Terman to observe the emotional qualities and problems of these 
gifted children . 
Emotional problems and aualities of gifted children . -- Many people 
have the idea that the gifted individual is apt to be maladjusted and 
not as happy as the average ~~hild . Some, also, feel that the. gifted 
person is "one- sided" but with no idea of how to cope with every day 
11 
problems . Lewis Terman replies to this fallacy: 
"T'ne excess in achievement above t he norm for the gifted 
child' s actual grade status is general rather than special, 
although it is somewhat less marked in spelling and arithmetic 
than in general information, reading and language . 
The amount of specialization or uneveness in the abilities 
of our group was made the subject of extended study by Dr . DeVoss . 
His results show that in respect to measurable disparity of 
abilities, the gifted child differs little, if at all, from 
children in general . TI1e ' one-sidedness ' of precocious children 
is mythical. 11 
The gifted child differs only in degrees from other children and 
in s ome cases onl y in some areas . He has the same basic needs as other 
children . He needs the security of l ove which provides the emotional 
resilency every child needs . He needs t o learn to live with other people 
and control his aggression. A gifted child needs good books, music and 
14 
enriching experiences. These, actually, are the basic needs of most 
children. Studies have been made and concluded that the gifted are not 
v 
any more maladjusted than any other group. DeHaan and Havignurst 
have studied this problem with the following conclusions: 
"In the studies that have been made of children of high 
intelligence it has been generally found that such children 
are, on the whole, superior in ~e~sonal adjustment to average 
children. Gertrude H. Hildreth~compared fifty gifted children 
with a control group of average intell~gence and found the 
gifted to possess superior character and personality . Moreover 
in comparing the people in their study, who possessed the 
highest I .~s with those of relatively lower I . Q. 1 s, (thoggh 
still well above average) they did not find more maladjustment 
among those with the highest I . Q' s. On the other hand, 
Leta S. HollingworthJ/ claimed that children of very high I. Q., 
180 and over , are likely to have special problems of adjustment." 
2 . Educating t..he Gifted 
The problem of exactly how to educate the gifted is still a very 
controversial subject . There are many opinions, some of which we will 
try t o exemplify in this section . y 
Ralph W. Tyler brings out the age-old question: 
"As a people we believe in individual opportunity and 
the right of every person to move freely from one social 
and economic level to another in terms of his abilities . 
Hence, the issues regarding the treatment of the gifted 
emphasize such questions as : P..:re we giving the gifted a 
1/DeHaan and Havighurst, op . cit ., p . 228. 
2./Gertrude H. Hildreth, "Characteristics of Young Gifted Children, 11 
J ournal of Genetic Psychol osf (1938), 53 :287-311. 
2/Leta S . Hollingworth, Children _:l.bove 180 I. Q., Yonkers-on-the-Hudson 
World Book Company, 1942, p . 274-275 . 
!J}Ralph VI . Tyler, "Meeting the Challenge of the Gifted," The Elementary 
School J ournal (November, 1957), 58 :2: 75 . 
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fair chance to develop his gifts? Will the gifted child be 
happier and better off if he remains unidentified with his 
schoolmates, or if he is singled out and given special treatment? 
Since every individual has equal rights in a democratic society, 
is it fair to all to give special attention to one group, the 
gifted children?" 
Conclusively, it would be necessary to define democracy before it 
would be possible to begin answering Tyler ' s questions. However , the 
ll 
Educational Policies Commiss.ion states that a democratic society must 
provide opportunities for individuals to develop and use ~heir talents. 
We can provide these opportunities, but we cannot force society to use 
allof the opportunities available . Of course, the ones that suit the 
individual most completely should be singled out. JUthough the same 
opportunity is available to many people, the end result will vary a 
great deal. Educators gradually realize that all children do not respond 
satisfactorily to the same educational treatment; that which constitues 
y 
effective education for some may be completely ineffective for others . " 
Democracy should allow individuals to attain their given potential. 
In a way, this is the same thing as equal opportunity . But, equal 
opportunity does not mean that people should gain from experiences in 
like ways . It would be disasterous to both democracy and education to 
impose the idea that all should shar e the same experiences . One gifted 
ch.ild should, does, and has the right to vary completely from his peers . 
l/Educational Policies Commission, Education of the Gifted, N. E.A., 
Associ ation of School Administrators, ashington, D.C., 1950. 
2/Theodore Hon . Rosen, "Society and the Exceptional Child," Meeting the 
Challenge of the Exceptional Child (Aptil, 1936), p . 6 . 
16 
Lost talent? --Men and women of exceptional talent, whose abilities 
have been well motivated through education and who have achieved 
successful adjustment to themselves and fellovrmen, are , t oday, making 
11 
contr i but i ons of exceptional value to American life. 
However, i t is known that not nearly enough of the gifted have been 
recognized or their talents brought to the surface . Not all of the 
gifted have influential positions and money acquired through the 
recognition of their giftedness. "More than ever today the U. S. needs 
t o have its ablest citizens either in positions of large, immediate, 
y 
s ocial influence or in work of great potential future benefit." 
Society is the prime l oser, as well as the individual, when gifted 
J.! 
potential is not realized or used. The Educational Policies Commission 
concludes; 
"To avoid the waste of talent by non-use, misuse, or 
inefficient use, it is almost essential in our complex society 
that an individual ' s abilities be nurtured by adequate training. 
Thus, when an individual of superior abilities receives little 
education, that fact alone provides presumptive evidence that 
his talent will be to the same extent wasted in later life . 
Too many young Americans this year will drop out of school." 
The Commission ' s quote is aptly expressed since, once a gifted 
person leaves school, the chances of hiE discovering or nurturing his 
own gifts are very slim, indeed. Therefore, the school's j ob is t o 
detect and nurture the gifted as soon as possible . Many of these people, 
not having been recognized in school, are not content with their way of 
1/Education Policies Commission, op. cit . , p. 1 . 
.2/Ibid., p . 2 
1/Ibid . , p. 2 . 
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life or means of living afterward; yet security often forces them to 
remain at their present unproductive state. Tyler feels that this is one 
of the greatest threats to the continuation of modern civilization; the 
11 
neglect of human potential . 
What can be done? -- It is obviously necessary for us to provide an 
educational background for these people that will utilize their great 
potential, whatever it may be. y 
Guy Wagner has surveyed the four main choices of dealing with these 
youngsters: 
"Today there seem to be four major ways by which schools 
are provid~for these youngsters of exceptional abilities : 
(l) Enrichment experiences stressing independent creative 
thinking; (2) Grouping within the regular classroom; (3) Special 
ability groupings on a part-day basis; (4) Accelerated promotions. 
Most educators probably agree that the enrichment aspect should 
be exhausted first and that the other three methods of caring 
for the gifted should be supplementary." 
Of course, the enrichment approach is often the most time consuming f or 
the teacher, but is probably the most beneficial in the majority of cases. 
]/ 
As Terman puts it ''Traditional methods have ignored the problem 
in the past; their influence is negative rather than positive; the best 
that can be hoped for, then, is that they not be as bad as they seem. 11 
The present neglect of superior talent is sufficiently indicated by the 
inability of teachers to even recognize it. One of the most astonishing 
1./Ralph W. Tyler, op . cit . , p. 75 . 
.2/Guy ~:Vagner, "What Schools Are Doing in Challenging the Rapid Learner, " 
Education, (September, 1957), Vol . 78, No. l, p. 59 . 
2/Lewis M. Terman, "Mental and Physical Traits of a Thousand Gifted 
Children, 11 op. cit . , 1:638. 
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facts brought out in his investigation is that one's best chances of 
identifying the brightest child in the classroom is to examine the 
birth records and select the youngest of those doing about the same 
standard of work , rather than the one rated as the brightest by the 
teacher . He further added that the gifted tend to surpass unselected 
11 
children in honesty, trustworthiness and similar moral traits. Since 
this study was made some time ago, the teacher probably has more from 
which to draw her conclusions, than just her judgement; but many feel 
that there is stilli;much of, simply, teacher- judgement going on today . 
21 
Terman's later study states: 
''The data here reviewed indicate:: that the risk of 
maladjustment, socially, is less than is commonly believed 
in the acceleration of the gifted case histories in schools . 
The question is, how much risk of social maladjustment one 
can afford to take in order to keep the gifted child at school 
tasks difficult enough to command his attention and respect . 
Moreover , the handicaps of social immaturity among the accelerated 
would not be so great if a larger proportion of the gifted were 
promoted rapidly, since, in that case, the underage child would 
not be so conspicuous . No universal rule can be laid down 
governing the amount of acceleration that is desirable. Some 
gifted children are less injured by acceleration of three or 
four years than are others by one or two years. Important 
factors are the child ' s social experience and his natural 
aptitude for social adjustment . " 
y y ~ 
Tyler, having reviewed the studies of Hollingworth and Witty 
l/Ibid . , p. 21, 636 . 
2/Lewis M. Terman, The Gifted Child Grows ~p, St anford University Press, 
194 7' 4 : 280-281. 
1/Leona E. Tyler, The Psychology of Human Differences, Appleton-Crofts 
Inc . , New York, 1947, pp. 231-232 . 
k/Leta S. Hollingworth, Children Above 180 I.Q. , op . cit . , p. 332 . 
.2./P . A. Witty, "A Genetic Study of Fifty Gifted Children," The Thirty-Ninth 
Yearbook of _the National Society for the Study of Education __ _ 1930 
2: i !.Cll -LrC.F~ . 
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concluded: 
"Thus with the progress of research on the gifted child, 
more and more emphasis has been placed on proper handling and 
training . We cannot safely assume that because a child's 
intelligence is high, that he will sail through life more easily 
that his classmates . Yne average elementary school curriculum 
suits him little better than it does the moron . If he is to 
develop t o the limit of his potentialities - and s ociety has a 
tremendous interest in seeing that he does - he should get 
enough special attention to enable him to make the most of his 
intellectual powers, develop habits of work and concentration, 
and maintain adequate contact with his fellow-men . Just what 
changes in the regular school program this must involve is 
as yet an undecided issue . Programs of acceleration, segretation , 
and enrichment all have their enthusiastic supporters. Good 
tesults have been obtained under all of them. Perhaps the 
most important thing is that someone understand the child as 
an individual . Then whatever special treatment is available 
can be used to his best advantage . " 
The \vriters of this paper, after surveying the situation, prefer 
an enrichment approach for the gifted for four main r easons : (l) There 
is still a question as t o whether segregation or acceleration is harmful 
to the child socially . (2) Enrichment programs have proven, so far, 
j ust as successful in many aspects , as the two other alternatives; if 
not more so . (3) Teache~s are being taught, in most l ocalities t oday, 
how to handle group work in classrooms . This allows f or segregation 
of the gifted within his own classroom, but still among his social peers . 
(4) School systems in this l ocality, and many other l ocalities, do not 
have the extra money at present for segregation; particularly, with the 
recent furor for more expensive and adequate science programs to under-
wri t e . 
J. The Need for Science 
It is estimated that by the year 2000, every wage earner , " ·· . . will 
in one way or another be dealing in a vocational area r equiring a 
20 
scientific and/or technical background." For t his reason it is 
necessary for schools to reevaluate their science programs and perhaps 
revamp their whole systems . Some already have, 
Already much research has been done to improve certain aspects of 
science programs and include other material . In discussing science in the 
y 
elementary school, Mallinson says i n par t : 
"Studies have attempted to determine such factors as the 
scope of elementary science, the topics and principles . All 
these studies seem to point to the fact that the nature and 
importance of elementary school science is now well - established. 
In addition, there appears to be general agreement with respect 
to the areas most commonly taught." 
However, Mallinson follows this statement by saying that these studies 
fail to show that elementary schools have come to any agreement concerning 
the purposes of science instruction. It is expected that a child at the 
end of six years will be able to do certain things in arithmetic or 
writing or other subjects. However, the attitude is that children shoul d 
know something about science and not that they should be · able to do 
)./ 
somet hi ng. 
Harry A. Passow summarizes: 
"There is no question that science will go on playing a 
1/Gerrit Van Zyl, "Need: Scientists, Look: In Elementary School," 
School Executive, (August, 1956), Vol. 75 , No. 12, pp. 52-53. 
2./Jacqueline Buck Mallinson, "What Research in Science Education is Needed 
to Strengthen the Elementary School Science Program?" Science Education, 
(December, 1956), Vol . 40, No. 5, p . 104. 
)/ Ibid . , p. 104. 
£/Harry A. Passow, "Developing a Science Program for Rapid Learners," 
Science Education (March, 1957), Vol. 41, No. 2, p. 104. 
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significant role in our lives - even, perhaps, determining our 
existence. There can be no question that we will need many 
scientists, not only t o replenish the talent reservoir but t o 
feed the ravenous manpower shortages which threaten us in the 
extended cold war. " 
4. Science in Elementary Schools 
Recently science has been a major topic of discussion in education 
throughout the country . For this reason our science programs have been 
questioned and re-evaluated. It is essential that we produce more and 
more scientists . Interest in science has been found very high if it is 
JJ 
nurt ured in the elementary grades. Paul Blaclcwood aptly states the 
situation: 
"Teachers who are guiding children in rich and varied 
experiences in science are doing the most important single 
thing to stimulate and nurture interest in the science 
pr ofessions. A rigid, superimposed curriculum in science for 
all children will not automatically stimulate children t o 
become scientists ." 
American public schools are dedicated to the principle of providing 
opportunities f or the optimum development of each pupil . In harmony 
with the obligation and the objectives of education in a democracy is 
the important task of identifying and making provisions for the student 
with exceptional talent in the fields of mathematics and science. 
Schools must not expect thei r future leaders to stumble, by chance, into 
their proper place in society. "The fruits of genius are seldom the 
result of pure inspiration or happy accident but rather the outcome of 
prolonged thinking - and in consequence of rigor ous specialized training, 
J}Paul E. Blackwood, "Where Are We in El:mentary Science?" Science 
Education (March, 1~57), Vol. 41, No . 4, p . 282 . 
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genius does not arise in a vacumn. 11 
It is important that children learn at an .early age that it is 
possible to do independent research which may lead t o discovery . In our 
culture pupils often fail to learn that they can discover many things by 
themselves. Situations should be created in the schools so that a 
child may learn that it is possible to satisfy his own curiosity, many 
times, by himself . Although the rapid learner may learn the art of 
self discovery more quickly than the average child, he still needs the 
i nitial guidance in developing his ability to recognize his own powers . 
11 The elementary school program is typically one of developing basic 9kills 
2) 
of general education and exploration. 11 
An interest in science must be developed at an early age . It may 
not be possible in the elementary grades to determine who will or will 
not be scientists; but a child may develop interests, habits and 
attitudes which w~y later be an important factor in the determination of 
whether or not he should delve into science . America also needs its 
population, whether working in a science field or not, to understand, 
at least t o a degree, the implications of new science learnings and the 
application to daily life of the widespread and accepted new inventions 
or theories . Some lmowledge is almost always better than none . 
5. Science f or the Gifted in Elementary School 
21 
Vil1y it is a good enrichment subject. - - Passow describes 
1/Gertrude H. Hildreth, Educating Gifted Children, op . cit . , p . 52 . 
2}Harry A. Passow, op . cit . , p . 107. 
]/Ibid. , p. 106 . 
the place of modern science, in the education of the gifted, very 
concisely: 
"The rapid learner is marked by intellectual precocity 
which could benefit from early discipline of work habits, 
attitudes and study skills. It seems reasonable t o assume 
that science experiences which embody the excitement, challenge 
and discovery of modern science could have a positive result 
with young boys and girls." 
Science programs which are routine and limited may satisfy the 
average learner, but frequently have driven the rapid learner away from 
pursuing science as a career. Their interests have been ignored for the 
sake of remaining on the same level of learning as the other students in 
the classroom. 
11 
As Passow further states : 
11 It is a truism, of course, that the scientists of 
t omorrow are in our schools today . It is highly probable 
that these potential scientists areamong our rapid learners -
those students with high intelligence as measured by our 
standardized tests. Intelligence alone, of course, does 
not make a scientist but we can be reasonably certain that 
as we develop science programs for rapid learners we will 
be including most of our potential scientists . 11 
zj 
Hildreth goes still further and describes how science can help t o 
fill the needs of these gifted students: 
11Most gifted children, girls as well as boys, have deep 
interests in scientific phenomena and usually at an early age 
have considerable self- acquired knowledge about science. 
Science offers a challenge to the gifted mind because of 
the demands this field of study makes for accuracy, objectivity, 
the use of mathematical processes in scientific measurement and 
experimentation, the need for logical thinking, the necessity 
1/Ibid. , p . 104 
2/Gertrude H. Hildreth, Educating Gifted Children, op . cit . , p. 60 . 
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of dealing ·with f ormulas and generalizations, the necessity of 
acquiring a scientific vocabulary, the construction and use of 
scientific apparatus. Scientific experimentation takes the child 
into the realm of actual manipulation of concrete materials, 
which is both a desirable discipline and broadening influence 
for the gifted child. Work habits in science in the realm of 
research are embryonic as the efforts are at first when a six 
year old begins his reading, observing, or experimenting to make 
a report related to a chosen topic or project . Hobby periods 
indicate the child' s marked interest in chemistry and simple 
physics. 
These children catch the scientific viev~oint early - the 
ability to formulate hypothesis, collecting evidence, drawing 
conclusions, and making inteYpretations . Powers of analytical 
reasoning are developed as children reasons through a train of 
events to a logical conclusion;" 
How science should be lt aught . -- Decker warns that a good science 
I 
program cannot be built by the sudden buying of a book to use for one 
science lesson, by regimenting learning experiences of children to your 
O\VTI narrow concept of that experience, or by hurrying to get in a science 
11 
lesson because you must have one . 
2} 
Blacbvood feels that we should remember about the reactions of the 
children we teach and the learning pro'cess they must go through : 
"Some of the characteristics of children which we must keep 
in mind as we work with them in the field of science are: 
(a) Children are investigators . 
(b) Children learn best by doing . 
(c) Children understand better when they understand 
the purpose f or engaging in learning activities . 
(d) Children learn in different ways . " 
All children do not need to learn the srune things about science, nor 
do they want t o learn exactly the same things . Careful planning is 
1/Donald G. Decker, "Elementary Science Background f or Today's World," 
Science Education (October, 1947), 41:4:295 . 
2}Paul E. Blackwood, op . cit., p. 280 . 
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necessary in order to provide means for children to get experiences that 
11 
are suitable and meaningful for them. Blackwood exemplifies: 
"In many areas throughout the country science guides are 
being developed that are rich in suggestions for teachers and 
children . They i nclude much more than any one child can 
experience and learn in school . Used wisely, such guides enable 
teachers t o plan activities that advance the knowledge of 
classes and at the same tLme, provide for the individual needs 
of the children in the classes . " 
Hildreth points out in her study that the gifted child on the 
ele:E:flentary level benefits most from living science, the natural 
phenomena in which they have alert interests . She goes on to suggest 
that questions from :·bright children cou~d be used as a f oundation around 
2) 
vn1ich to build a science curri culum. She goes on t o say: 
"JRhe education of the best thinkers should be an education 
f or initiative and originality . To take their unique places 
in civilized society, it woul d seem, therefore , that the 
intellectually gifted need especially t o know what the evolution 
of cultLrre has been . And since at eight or nine years of age, 
they are not as yet ready for specialization, what they need t o 
know is the evolution of culture as it has affected corrrrnon 
things . " 
]/ 
Gerrit Van Zyl further states : 
"Problem solving, experimentation, observation, field 
trips , audio-visual aids and group discussions are all parts 
of a good science program. V/ell presented and participated 
in, they whet appetites for more science . These techniques 
are of real worth in f ounding the background for interest and 
enthusiasm to be developed further at the secondary level." y 
Hov• science can be enriched . -- Passow says that the elementary 
1/Ibid . , p . 282 . 
.z/Gertrude H. Hildreth, Educating Gifted Children, op . cit . , p . 60 . 
.J/Gerrit Van Zyl, op . cit . , p . 52 . 
4/Harry A. Passow, op . cit . , p . 106 . 
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science program can be enriched in many ways for the rapid learner: 
" . . . . by differentiated assignments which encourage depth 
of activity, by group projects which deal with t opics at an 
advanced level, by extended materials vn1ich are commensurate 
with the learners' abilities and desires t o delve deeper, by 
opportunities to work independently with difficult materials . " 
A young rapid learner, then, is capable of independent study once 
that he has been taught to do so . "They can pursue, in greater depth and 
breadth, problems with which they are concerned if they are helped with 
additional resources . Usually rapid learners can read and comprehend 
materials far beyond grade level; they can work with a variety of 
11 
resources . " y 
Passow goes on to say: 
"Differences may be in problems assigned, resources to be 
used, or methods of attacking a pr obl em. When this kind of 
flexibility in needs is provi ded f or , a variety of instructional 
materials is necessary and different kinds of classroom organization 
can be used when appropriate . 
Field experiences are very desirable for rapid learners, 
not as excursions, but as means for extending the science classroom. 
Science museums, commercial processes, natural resources, can 
all serve to enrich the learning of the rapid learner. 
The educational potentialities of televiaon, films, radio 
and even correspondence school courses have not been adequately 
realized. We need t o experiment with individual uses of 
instruct'i onal materials . 11 
The school ' s ,job . -- The thing t hat teachers often say about th~ 
suggestions by Passow is that most schools don ' t have ad~quate facilities 
to provide these extra, planned, activities for rapid learners . The 
resources that a child can provide are oft en very worthwhile . However, 
1/Ibid. 
2/Ibid . , p . 109-110 . 
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if a child is pressured t oo often ol~ too much t o pr ovide his own materie~s, 
\Ye may be defeating our own purpose of advancing the rapid learner; 
instead he may begin t o l ose interest, due to the pressure or expense of 
extra materials . "The contributions children make voluntarily are 
worthwhile , but a well- l:t'ounded program cannot be based entirely upon 
11 
what the children are able to bring . " 
Hubler also says that if the school pr ovides suitable mater ials, 
the children may be encouraged to contribute other articles voluntarily . 
A school should certainly have materials f or these rapid learners . 
Books at more advanced levels should be within reach of the rapid 
l earner . Actual experimental materials shm .. l.ld be made available, free 
of cost, to the teachers . Without materials with which to work, the 
rapid learner can do little or nothing t o enrich his learning . 
Gradually he may become non-interested or indifferent . 
T'ne t eachers:..._job. -- "Most elementary school teachers have had 
little or no training in science; the training they do possess is of 
21 
little value in their work with elementary school children . " 
Mallinson goes on to suggest that it would be good t o include in 
collges s cience that would be worthwhile in elementary teaching . Also , 
good fm service courses should be given and supplementary aids from industry 
!:J 
should be available t o use in teaching science t o rapid learners . 
1/Clark Hubler, ''Resources f or Growth in Science, 11 Chi lcLh.ood Education, 
(September, 1957), 34 :1 :6 . 
)./Jacqueline B. W~llinson, op . cit . , p . 371 . 
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Summary . -- In summarizing this research it would appear that 
although the literal interpretations of giftedness usually establish a 
minimum I . Q. level of 1J5 to 140, these writers feel this service paper 
would be of greater value to the classroom teacher if it is constructed 
f or a minirnQm I . Q. of 126 . This will include about J% of the average 
classes . 
Since there is still much disagreement in the educational treatment 
of the gifted, the best course, under the present, limited circumstances, 
has te be established. None of the t owns in which the authors teach 
have segregated facilities for the gifted . Neither do these towns agree 
to the ac~elerated promotions . Therefore, most of the gifted children 
are cared for in the classrooms in the towns in which the writers teach. 
These t o\vns represent a fairly good sample of the surrounding cornnRmities 
of the Boston area; Quincy, Newton , .;trlington, Brookline and Wakefield. 
This ~1st be the situation in many other communities . The teachers 
shohlld and must make the best of the present situation . The authors, 
therefore, feel that a well-enriched program in each subject area should 
be incorporated into each school system. At the same time in-service 
training programs should be given to enable the teachers t o mru(e use of 
the full value of such a program. The V'ITiters feel that a study, such 
as this science paper, is a meager contribution, and certainly not an 
end result, of what should be eventuall y developed f or the gifted . 
Many teachers, as we all lrnow, will not be willing t o take the time 
f or enric~ment programs . but the v~riters of this paper hope to serve 
those many, willing teachers in the primary field of science f or their 
gifted . 
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It goes without saying that there is a critical need f or more 
science and specialization; if our country is t o stay in the race, or 
set : the pace, in the progress of mankind. 
This subject of science and scientific reasoning has t o be 
nurtured in the elementary school if we expect t o develop more scientists, 
specialization, and constant pr ogress in the development of the human 
race. The scientific field needs men of high intelligence and well 
disciplined minds . This does not happen without planning, preparation, 
and very adequate guidance . If a child is scientifically bent he 
certainly should be ndi scovered" in the elementary school; and a fully 
enriched program established . There is so much t o learn in any science 
field of t oday that the gifted child in this area has a great deal t o 
learn in order t o become fairly competent . He needs t o be "found" and 
encouraged young , so he will have a chance to fully devel op and perhaps, 
eventually, mal<e a contribution t o the field . This is the elementary 
teachers ' job . 
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CHAPTER III- PROCEDURE OF 'THE STUDY 
CHAPTER III 
PROCEDURE OF THE STUDY 
l. Choice of Background Materials 
Since there is a need of enriched science material f or gifted 
children, a background knowledge of present science teachings is 
necessary for the construction of these enriched materials. The 
writers of this paper assumed that enriched material would be of greater 
value if it is constructed t o be used simultaneously with average 
classroom programs in most towns . Consequently, a subjective survey 
I 
of present elementary science series, used in ~~e suburban Boston 
l ocalities, was attempted. 
Four of the many textbook series were unanimously decided upon 
because of their popularity within the t owns in which the writers teach 
and the surrounding towns, in which they are used . The t owns 
considered as the sample subjects were: Brookline, Quincy, Allston, 
Newton, Reading and Will~efield. The four chosen series are fully listed 
11 
in the appendix of this paper. 
The problem now at hand was t o study the actual content material 
in t hese series to find that material which would be easily expandable, 
without interrering _· with classroom material. Books from grades two 
t o six ln each of the series were scanned, before a cndce of areas to 
be expanded was established. 
1/See Exhibit B, Appendix, page -1 1 {; 
- - - ------ ---
-- -- --- ~ ~-
2. l'-reas Chosen 
The next s t ep was t o <!hoo-:se the areas in which· t he enriched workbooks 
would be constructed . The number of f our areas t o be expanded upon was 
decided because this would give each member of the thesis gr oup an a r ea 
to thor oughly study, compare and enrich into workbook form. 
The f our areas that seemed t o be both interesting and common t o each 
of the series were: 'Nea ther, The Sky, Plants, and .Animals. 
J . Summaries Constructed 
1.1 
Area maps were ordered from the f our textbook companies . The 
chosen areas were closely studied in each series by the use of the books 
and area maps . The greatest use of the maps was to check f or omitted 
material, not realized in the scanning of the textbooks . 
In each chosen area a listing of all of the understandings from 
grade t wo t o five, found in each of the series, was constructed . Since 
many of the understandings were the same in the different series, a 
2/ 
SQ~mary chart f or each grade level, in each area, was made . 
The grade levels from two to five were chosen to be summarized in 
each area because many of the understandings taught in grade two of one 
s eries were not encountered until grade f our or five in another series . 
Also , this grade coverage gave the authors a broader field in which t o 
em~ich material and a lesser chance of interfering·· with material t o be 
taught in the classroom. 
l/See Exhibit A, Appendix f or letter sent t o publishers, page 
2./See Chapter IV, ·Analysis of Data, Tables l -16, pages 
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4. Workbooks Planned 
Presentation of material . -- The material is presented in worl{book 
f orm, as though talking directly t o the student, f or t hree main r easons : 
(1 ) The child can better read and under stand the material if it is 
necessary f or h im t o worl{ by himself, with a. minimum of teacher 
interpretation . (2) There will be a minimum of teacher's time wasted 
changing and interpreting material t o the child ' s vocabulary and grade 
level . ( 3) It lends to facility of handling f or both the teacher and 
child in a busy classroom of today, where lesser able students need 
mor e of t he teacher's time f or detailed interpretation . 
Sl{etches ha ve been included in t hose areas and activities in which 
ver bal instructions would have been too complicated or inadequate f or 
complete coverage of the activity. 
Each activity presented is divided into at least t wo, and in s ome 
cases t hree (where sketches are included) s teps : (1) Instructions, 
(2) Materials used, ( .3) and Sample - if a sketch i s needed . 
Bibliographies . - - With each unit a carefully sel ected childrens' 
bibliography has been constructed, from which the child or teacher can 
gather additional information. This bibliography will allow the gifted 
child t o go further, on his own initiative, into a subject if he wishes . 
Most of the books listed and used are on a little more advanced 
reading level than t he grade level taught because of the high interest 
level of the child f or whom it is constructed, and the higher frequency 
of better readers i n thE group . 
The bibliographies were gathered f rom library lists, textbook 
references and supplementary science materials . 
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5. Extra ~ctivities 
A 1 ist of extra, suggested activities is included in C'napter V, 
following the workbooks . The activities in this list are possible 
outcomes of additional study in any of the areas; or may serve as 
suggestions for varied interests in science study. The activities may 
also be adapted to classroom use in other science areas ilif the teacher 
so wishes . 
The extra activities have been constructed by; (l) childrens' 
v 
suggestions, (2) research of suggested activities in science, (3) and 
the thoughts and ideas of the authors of this service paper . 
l/Gerald S. Craig and Beatrice D. Hurley, Learning Science with Children, 
Bulletin, 1956, Number 316 :1, Boston, Massachusetts . Graae Teacher, 
Grade Teacher Special Section, To Help Yo.u Teach Science, (Pamphlet), 
Darien, Connecticut, April, 1957 . Glenn 0 . Blough and Paul E. Blacbvood, 
Teaching Elementary Science , U. S. Department of Health, Education and 
Welfare, Bulletin, 1948, 1953, Number 4, U. S. Printing Office, 
Washington, D. C. 
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CHJ~TER IV - ANALYSIS OF DATA 
CHAPTER IV 
ANALYSIS OF DATA 
1. Introduction 
Although this service paper is af a workbook type, the listing and 
catagorization of present elementary science ·understandings serves a 
purpose to both the reader and writers. 
With this type of presentation, the reader w.ill be better able to 
get a clear and concise picture of both general science teachings and 
grade level teachings. The reader will also be better able to see how 
the activities for the gifted, as presented in the workbooks, are only 
extensions of grade teachings. 
To the writers, catagorizing science teachings into the form of 
tables serves more than one purpose: 
1. It reveals what is actually taught in elementary science. 
2. It reveals possible grade level understandings and teachings. 
J. It minimizes grade level duplication of understandings among 
the four series. 
4. It provides a wider coverage of material, making the use of 
four, instead of one or two, series applicable. 
5. It serves as a clear and concise backlog from which to enrich 
material for the gifted. 
6. It provides easy handling of hundreds of teachings. 
7. It is a more scientific approach; with, of course, much to be 
desired, since it cannot be handled mathematically. 
Upon the listing of these grade level understandings into table form, 
tentative sub-areas have been established for easier understanding. 
handling, and adaptability into workbool< sections . 
These tables were constructed from listing all of the understandings 
f or each grade level in each of the f our different series . vVhen these 
v1ere completed, the ·writers saw that many understandings were Ju_st 
duplicates of each other on specific grade levels in the different series . 
In the construction of the tables that f ollow, in this chapter, the 
duplicate <.mderstandings are incorporated into only one understanding on 
that specific grade level. Many of t hese dupl icate understandings are 
repeated on other grade levels, since t he present science series are not 
<.miform in grade level presentations of certain material . 
2 . Tables 
The tables that are presented are called summaries because they 
both minimize and catagorize material t o serve a p1.1rpose. A table, m~ 
strrmnary, is presented f or every grade level, from grade two to five , in 
each of the fom~ subject areas; weather, the sky, plants, and animals, 
respectively. 
Specifically, grades two t o f ive were chosen for anal ysis into 
summar ;i_es because most of the material t hat the gifted could understand 
would probabl y be presented on these grade levels . 
Tables 1 to 4 are about weather; tables 5 to 8 are about the sl<:y; 
tables 9 t o 12 are about plants ; and tables 1:3 t o 16 are about animals . 
The tables f ollow, star ting on t he next page . 
Table l. A Swnmary of Grade 'hvo Understandings on Veather , as Presented 
i n Four Science Seriesll 
General -
Air -
Wind -
Water -
Understandings 
Weather - There are many kinds . 
There are regional differences . 
TI1ere are seasonal differences . 
Snowflakes have special forms. 
Sunlight does not reach us at night . 
The temperature of soil may vary . 
Is all around . 
Moves and is called wind . 
Is heated by the sun . 
Is warmer in the sunlight . 
Rises when warm. 
Is he a vier when cold and pushes warm air : upymrds. 
Contains dust, smoke, clouds and water . 
CB.anges temperature often . 
Is moving air . 
.!lay change directions . 
Sometimes does not move . 
Makes some things move . 
Cools things . 
1fukes wet things dry faster . 
Sometimes makes strong wind clouds . 
Is caused by unequal heat of two places . 
May be useful ol~ harmful . 
Often falls on cloudy da~rs as rain . 
Goes into the ail~; evaporates . 
Comes out of the air; often as rain or snow. 
Free;0es in the air and is called snow. 
N~y have different temperatures . 
Can turn into steam when heated. 
E'raporates faster on warm days . 
1/_~_i]Jit B, Textbook .Series Used in Study_, Appendix , page 
J9 
Tabl e 1. A Summary of Grade 1\vo Understandings on Vleather, as Presented 
in Four cience Seri es 
Clouds - Often change. 
Have different shapes . 
May cover the sky. 
Move across the sky. 
Understandings 
Bring rain on warm cloudy days. 
Bring snow on colder days. 
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Table 2 . A Smnmary of Grade Three Understandings on Weather, as Presented 
S . s . l' in Four 1 Clence 1 erles~ 
Air -
Sunlight -
(Hee.t) 
\'le.t er -
Clouds -
Storms -
Is part of tl1e earth . 
Is all around us . 
Fi lls many spaces . 
Understandings 
Tends to move upward when heated. 
Contains water vapor . 
Cooler air pushes heated air upward . 
Sun gives more light and heat than moon and stars . 
Causes deserts t o be very hot and dry . 
Sunlight heats water and soi l . 
Earth receives a small part of sun ' s light and heat . 
Heat causes most substances t o expand . 
Sunli ght is many col ors when brol~en up from a beam. 
A thermometer is used to measu.re degrees of heat . 
Evaporates into air . 
Evaporation means t o go i nto air as vapor . 
EvapOl~ates from plants and wet things . 
Evaporation is increased by heating . 
Water vapor f orms clouds . 
Cooling Bakes wert:.er vapor in the air condense . 
Condensation produces f og and clouds . 
Fog and clouds are signs of water vapor in the air . 
Fog and clouds are me.de up of tiny drops of water . 
Ylhen water freezes it gets bigger . 
Clouds chill and it rains . 
~'later comes Ollt of the air as snow and rain . 
Condensation on cool objects produces dew. 
C::mdensation of vapor may produce frost or snow . 
Rain goes into the soil and provides plants vd th ·water . 
Animals use air that is in ·water . 
This is called the water cycle . 
May form at different levels . 
Above the clouds the sky is clear . 
There is thunder and lightening with some stor ms . 
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Table J . A Summary of Grade Fou;r pnderstandings on .Jeather, as Presented 
in Four Science Serieslf 
Gener al -
Stmlight -
(Hee..t ) 
Understandings 
In some places : mountains caus e rain t o fall on one side, 
while on theother there may be a desert . 
The climate near large bodies of water is usually more 
moderate t han it is aiYay from them. 
Atmosphere is part of the earth . 
Atmosphere surrounds t he land and water part of the earth . 
Air is densest near land and water . 
Air is less dense as we travel out into space . 
Air is a real thing . 
Air exerts pressUl~e . 
Air expands when heated . 
Air mo ves about . 
Air is a mixture of gases which surround the. earth ; 
nitrogen, hydrogen, and oxygen . 
Ox-ygen of the air supports life . 
Moving air is wind. 
Ah has weight . 
Air may cont ainc all of the water vapor that it can hold . 
Air expands and becomes lighter when it is warmed; and 
it is pushed up by cooler air . 
Air temperatures may drop at night . 
A barometer meastrres push or pressure of air . 
Sun sends out light and heat in every direction . 
A difference in t he munber of hotrrs of sunlight is one 
reason f or t he difference between sunnner and wi nter 
weather . 
Because the earth is a ball, the stm stril\:es s ome parts 
of t he earth at a slant. The gr ound in these parts 
is cool er . 
Slanting rays from the sun give less heat than vertical 
rays . 
The stm heats the land and water of the earth . 
Sunlight heats air by heating soil under it . 
A light meter measures brightness of light . 
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Table 3. A Su.rnma1~y of Grade Four Understandings on Y/ea ther, as Presented 
in Four Science Series 
Clouds -
Stor my 
Weather 
Understandings 
Water does not heat up as quickly as land. 
'!later from the ocean evaporates into the air . 
Air may contain all the water vapor it can hold. 
Vfatel~ vapor in the air may condense as rain . 
Condensation on very cold objects produces frost . 
Cooling of objects at night produces dew . 
Rain may fall, evaporate, and become rain again . 
Molecules of water go up ln"Lo the slcy in the form of vapor , 
Here tfiey f orm clouds . As the clouds cool, some of the 
molecules come down t o earth as rain, mist, hail , sleet , 
or snoVi . 
Lightening is a big electric spark. 
Electric charges in clouds cause lightening. 
Lightening cau_ses thunder . 
Sleet is frozen rain . 
Hail is sleet that has been blovm upward again and again, 
adding a layer of ice each time , until it is t oo heavy 
f or the wind to hold up . 
Snow is formed in very cold clouds, when t he molecules in 
the ·water vapor come together and freeze quickly . 
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Table 4. A Summary of Grade Fi v~ pnderstandings on \'! eather, as Presented 
in Four Science Series11 
General -
\"feather 
Instruments 
Air -
Sunlight -
Water -
Understandings 
Heather changes from day to day . 
A study of weather records shows daily weather changes . 
Meteors burn up upon contact with the earth ' s 
atmosphere . 
To check how much truth there is in weather superstitions 
we use the cause- and- effect method of thinking . 
In some weather stations the l ocation of a storm, its 
probable size, and the direction in which it is 
travel ing, is determined by means of radar . 
A radiosonde is a small box containing weather 
instruments and a tiny radio tramsmitter . It 
automatically sends information of ·weather conditions, 
high in the air, to the weather station, below. 
Unequally heated air tends to circulate . 
Cooled air cont racts and moves downward . 
Dry air takes up water fas·~er than moist air . 
There is dust in the earth·~:s atmosphere . 
Dust in the air causes tlue sldes and red sunsets . 
T:.11e pressure of air varies at different times . 
This pressure is measured by a barometer . 
Weather stations usually use a mercury bar ometer. 
Much of the earth ' s heat comes from the sun . 
The VIarmth of sunlight comes from the infrared rays 
in it . 
Infrared rays are absorbed by dull surfaces and 
reflected f1•om shiny surfaces . 
Rainbows appear as the sun shines through rain. 
Cooled water vapor condenses to f orm droplets of water . 
Rain, sleet, he.il, dew, frost, or snow may be f ormed 
when VJater vapor condenses . 
The amount of moisture in th~ air, or the humidity, 
is measured by a hygrometer . 
TI1e amount of rain thatfulls, i n a given time, is 
measured by a rain gauge . 
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Table 4 . A Surnmm·y of Grade Fi ve Understandings on \'leather, as Pre ented 
in Four Science Series 
UnO.erstandings 
'iTind - ''find is moving ai:c . 
Clouds -
Storms -
'.hnds that blow steadi:l.y ln tne same directlon are ca.Ll.ed 
pre vail. tng winds . 
Tne n eat at tne equator and t11e co.L<i a t tne poles are -c.ne 
main causes of ocean ctrrr ants . and prevailing winds 
over the ocean . 
Currents of wind and wqter i n the ocean change the climate 
sf nearby land . 
The speed and direction of the wind often help in predicting 
neather conditions . 
The speed of the wind i s measured by an anemometer . 
The direction of the wind is indicated by a vrind vane . 
Different kinds of clouds have been recognized and given 
names . 
Clouds have names according to their type and appearance. 
Thunderhead, cirrus , stne.tus, numbus, and cumulus 
are some of the types . 
Thtmder and the sound of sparks are caused by the expansion 
of heated air . 
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Table 5, . A .SUIILrnary of Grade J)o Understandings on Sky, as Presented in 
Four Science Series 
Sun -
Moon -
Time -
General -
Understandings 
The sun is far away . 
The sun heats and lights the earth . 
The sun is shining all the time although it is not seen at 
night . 
The sun does not move arou...nd the earth; it is our earth 
that moves. 
We turn toward the sun in the morning and away from it in 
the afternoon . 
The sun is many times larger than the earth . 
Sometimes the moon mal~es a bright light :· i n the sky . 
Sometimes we see a whole round moon . 
Sometimes we see a moon in the day sky . 
The moon changes in appearance . 
Night and day fol low each other . 
Vfuen we have daylight, the people on the other side of t he 
earth have dark night . 
Each part of the earth, as it turns , is brought into 
sunlight, which makes day, then into darkness, which 
makes night . 
A complete turn of the earth through day and night is 
called a whole day . 
East and west are on opposite sides of the sky . 
The earth is always turning . 
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Table 6 . 
St..m -
Moon -
Stars -
Time -
A Su.rnmary of Gr ade Three Underst andings on Slcy , as Presented in 
Four Science Seriesll 
Understandings 
The sun sets at different times each day . 
The sun still sh ines after it sets . 
The sun·shines longer in su.rn:rner than in winter . 
The st..m is not a living t hing . 
The sun is made of hot, gl owing gases . 
The sun l ooks small because it is so far, far away . 
Tne sun i s the largest object i n the day slcy . 
The light of the sun malces the star s seem t o disappear in the 
day time . 
The earth gets only a small part of the sun 's t otal light 
and heat . 
The moon is smaller than the earth or the sun . 
The moon is the earth 1 s nearest neighbor in t he slcy . 
The moon has no l;!;ght of its own, but shines by reflected 
light from the s1.m . 
The moon travels around the earth in about f our weeks . 
The shape of the moon seems t o change as it travels around 
the earth. 
The earth gets some light from the moon . 
Stars are often seen in the sky at night . 
Sta:s are suns . 
Most stars are bigger than our sun . 
Stars vary in their size, brightness, and distance from the 
earth . 
Me....ny stars seem to be arranged in groups . Some of these 
groups have names , like t he Big Dipper and the Little 
Dipper . 
Night comes after the SUl1 sets . 
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Table 7 . 
Sm1 -
Moon -
Gravity -
Planets -
A SLLmn1ary of Grade Fouf 1Understandings on Sky, as Presented in Four Science Series11 
Understandings 
The earth spins as it travels on its path or orbit around 
the sun . 
One spin of the earth makes a day, while oretrip around 
the sun mal<::es a year . 
The s-gn ' s gravity holds the earth and the other planets in 
their orbits as they travel around the sun . 
Sunlight gives the earth energy . 
The sun is the center of our solar system. 
The sun in our solar system has nine planets . 
The Torrid Zone receives strong, vertical, or nearly 
vertical rays of sunlight . 
The Frigid Zones receive weak, slanting sunlight in the 
summer , and little or no sunlight in the winter . 
Things cool off after the SLID sets . 
The moon is a huge ball of rock without water or air . 
The moon ' s gravity pulls on the water of the earth and 
causes the tides . 
The moon spins like a top . 
There is night and day on the moon . 
Changing shadows make the moon seem t o change . 
The moon ' s r ound shadow on the earth seen during an 
eclipse helped prove the earth is round . 
Gravitation is the force that holds the bodies in place 
in the universe . 
Gravity keeps the moon circling armmd the earth. 
To travel in space, you vmuld have to get ley-ond the pull 
of the earth ' s gravity . 
There are nine planets in the solar system. 
Some of the planets have moons. 
Planets and their moon get light and heat from the sun by 
reflected light . 
The solar system is only a small part of the vast universe. 
Distances in the uni \rerse are very great . 
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Table 7 . A Summary of Grade Four Understandings on Sky, e.s Presented 
in Four Science Series 
Planets. ·-
Seasons 
and 
Time 
General -
Understandings 
By observing the nine planets, scientists have discovered 
many things about them, such as their sizes, distances 
from the sun, and the materials they are made of . 
Seasons are not the same everywhere on the earth . 
The tilt of the earth ' s axis causes opposite seasons at 
the northern and southern halves of the earth. 
The earth rotates on its axis once every twenty-four hour s . 
The earth revolves armmd the sun every J65i,- days . 
We set our clocks by the earth 1 srunovement on its a..."{ is. 
Night comes as we enter the earth ' s shadow . 
Scientists use special instru.ments t o study the earth and 
other planets and stars . 
Scientists who study the universe are called astronomers . 
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Table 8 . 
Sun -
ll1oon -
Planets -
A Summary of Grade Fi v~ pnderstandings on Sky, e.s Presented 
in Four Science Serieslt 
Understandings 
The sun is a star . 
The sun is so bright v1e cannot see stars by day . 
The sun can be used f or guessing the time . 
The sun 1 s path in the slcy is l onger and higher in summer 
than in winter . 
The sun is one of billions of stars . 
T'ne moon is nearer the earth than the sun . 
The moon is a sphere . 
The moon seems to change in s ize and color as it rises . 
The moon goes through its changes once a month . 
n1e moon ' s appearance depends on its position . 
The moon is the closest planet to the earth . 
Eclipses of the sun and moon occur from time t o time . 
The earth casts a circular shadow on the moon . 
Phases of Venus and Mercury are visible on the earth. 
Each planet has days and years which differ in length 
from those of any other planet . 
Planetoids are very small planets . 
Venus moves around the sun . 
Stars - The stars seem to move about t he North Star . 
Some 11s tars 11 are worlds lil<e our own . 
The stars make patterns in t he s ky . 
The sun is a star . 
"Shooting stars" are rocks f alling t o earth . 
.Stars seem t o move as the earth turns . 
Different stars can be seen in su..mmer than in winter . 
JUl stars are burning masses and astronomers use a 
spectroscope t o study them. 
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Table 8. A Su..rmnary of Grade Five Understandings on Sky, as Presented 
in FoUl' Science Series 
Genenal -
Understandings 
The earth ' s gravity pLlils every~hing on the earth all the 
time . 
The greater the distance from the earth, the weaker the 
pull of gravity becomes . 
The moon , planets, planetoids, comets, and meteors revolve 
about the sun. 
Meteors are bits of dust or stone that ente:. the earth ' s 
e.tmosphere . 
Comets sometimes come near the ear t h . 
Latitude is the distance in degr ees ncrth or south of the 
equator . 
Longitude is the distance in degrees east or \'lest from 
Greenwich, England . 
Navigators find the latitude with an instrument called a 
sextant ; they find the l ongitude by comparing the time 
where they are Yli th the time at Greenvrich, England . 
Boston Universit~ 
School of Education 
Library 
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T2.ble 9. A Summary of Grade Two.IJnderstandings on Plants, as Presented 
in Four Science Series1 
Plant 
Repr oducti on 
Understandings 
There are many different kinds of seeds . 
From different kinds of seeds we get different kinds 
of plants. 
In a seed there is a baby plant. 
Some plants grow from seeds. 
Plant Growth - Plants need food. 
Variety of 
Live 
Usefulness 
to Man 
General 
Plants need water. 
Plants need sunlight. 
When winter comes most plants do not grow. 
There are many kinds of plants . 
Plants live in many different kinds of places. 
Some plants survive c0ld weather. 
Some plants are big . 
Some plants are little. 
Some plants have flowers. 
Some plants are useful to us. We use them for food and 
clothing . 
People eat some seeds. 
Leaves help to make good soil. 
There are many flowers in the summer. 
There are many seeds in the autumn. 
Some plants live through t he winter. 
Leaves and snow help some plants to live during the winter. 
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Table 10. A Summary of Grade Thr~7 Understandings on Plants, as Presented 
in Four Science Series11 
Plant 
Reproduction 
Plant Growth -
Variety of 
Life 
tlsefulness 
-- to Man 
General 
Understandings 
New plants may grow from seed in the spring . 
Seeds start new plants of the same kind . 
Seeds are moved about in many ways . 
Some plants grow from other parts of plants other than 
seeds. 
Some plants grow from roots . 
Plants need air in order to grow. 
Plants need the right temperature in order to grow . 
Plants change as they grow . 
When ababy plant grows it sends out roots, stems and 
leaves . 
Some plants grow big and have flowers and seeds . 
Some plants need the care of people . 
People grow many;--'plants . 
Some plants live in the water . 
Water plants get most of the water they need through 
every part of them . 
Plants that live in the desert have special desert ways . 
MOst plants cannot grow in the desert. 
Some forest plants are not green plants . 
Poison ivy is a dangerous plant . 
Plants are useful to us in many ways . 
We get maple syrup and sugar from the sap of the sugar-
maple tree . 
Man and animals depend upon plants for food . 
Seeds travel by wind, water, animals, birds, insects and 
peopl~. 
People carry seeds where they have not grovm before . 
A large part of every plant is water. 
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Table ll. A Summary of Grade Fouf 1Understandings on Plants, as Presented in Four Science Seriesli 
Understandings 
Plant Some plants survive because they produce many seeds. 
Reproduction People can make more plants by planting stems, roots, 
bulbs or leaves which have been cut apart or separated. 
A seed grows and ripens when the material in a pollen 
grain travels down through the pistil and enters the 
ovule . 
The pistil is the part of the flower that contains the 
ovules, which are the little bead-like parts that are 
the beginning of seeds . 
To grow seeds, most ovules need pollen from the same kind 
of plant . 
Pollen is carried to the pistil by birds, insects or wind . 
Odors and the colors of flowers are important because they 
help attract some birds and insects, which carry pollen 
from flower to flower . 
Plant Growth - Many seeds cannot grow well in one place . 
Variety of 
Life 
A seed will grow into a parent plant, which will make more 
seeds . 
A seed contains food, which the baby plant can use until 
it can make food for itself . 
Plants live and grow in different ways . 
Plants move as they grow. 
Some plants grow slowly, some plants grow rapidly . 
Plants may be injured if the tem~ature rises rapidly . 
Some plants live only one year, others live two years of 
more . 
Some plants live both in water and on land . 
The distribution of water throughout the year has much to 
do with the kinds of living things found in a region . 
Life in the different sections of the earth varies . 
Plants can be grown without soil if water and the 
necessary elements are supplies . 
All plants do not need the same amount of moisture and 
warmth . 
Some plants store water . 
All plants do not need the same amount or the same kinds 
of minerals . 
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Table ll . A Summary of Grade Four Understandings on Plants, as Presented 
in Four Science Series 
Usefulness 
to Man 
General 
Understandings 
There are plants living in almost every region of the 
earth . 
Man raises plants for food . 
Green plants feed all the people and animals in the world . 
Learning that seeds could be planted and crops gathered 
was one of man 's most important discoveries . 
Co-operation of plants and animals can help the survival 
of both. 
Plants are made of millions of tiny cells . 
Some plant diseases are spread by animals . 
Roots help to protect a plant _., 
Leaves help to protect a plant . 
Plants that are pests in one environment may be helpful 
in another . 
Plants live in a variety of communities . 
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Table 12. A Summary of Grade Five Understandings on Plants, as Presented 
in Four Science Series!/ 
Plant 
Reproduction 
Plant Growth -
Variety of 
Life 
Understandings 
Some plants grow from roots, runners, bulbs or cuttings. 
Selection, grafting and producing hybrids are scientific 
methods that improve the quality and quantity of plants. 
Many plants depend upon animals for polination. 
Plants have a variety of growing periods. 
Some plants do not make seeds, but reproduce by spores, 
or just grow and divide. 
Mold and mushroom are plants which reproduce by means of 
spores. 
Seeds have a large amount of food material which supply 
the embryo, or baby plant, with food when it starts to 
grow. 
Plants store food to provide energy for growth . 
Plants need food and oxygen in order to grow. 
Mineral elements found in soil are highly necessary to 
plants. 
Plants can be grown without soil in water if the necessary 
elements are supplied. 
Buds are packages of plant parts which can grow into stems, 
leaves and flowers . 
Conditions under which plants grow can cause variations 
in plants . 
Plants grow best in top soil. 
Plant leaves grow in arrangements that insure maximum 
exposure to light . 
Life cycles of many plants are related to the length of 
day where they grow. 
Green plants make their own food. 
Plants that are not green cannot make their own food, 
they use food made by other plants. 
Fungus plants are dependent on other plants or animals 
for food . 
Parasites are well adapted for living on their hosts . 
Some parasites can live only in association with their 
hosts. 
Some plants co-operate with other plants. 
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Table 12 . A Summary of Grade Five Understandings on Plants, as Presented 
in Four Science Series 
Variety of 
Life 
Usefulness 
to Man 
Photo-
synthesis 
General 
Understandings 
Some plants are poisonous or otherwise harmful to animals. 
Having many seeds or many spores is a kind cfprotection 
for certain plants 
Only green plants can make food from carbon dioxide and 
water. 
Plants take in carbon dioxide and give off oxygen. 
People and animals use the oxygen and give off 
carbon dioxide which the plants use again. 
Plants that change a large portion of sugar into 
starch or fat, are rich fuel foods. 
Plants help in the formation of soil by mixing materials 
in one layer with those of another. 
Plants of long ago are still useful to man, their energy 
is stored in coal and petroleum. 
Plants may change the environment so that it is suitable 
for other living things. 
Man uses plant products in constructing shelters for 
himself . 
Leaves and other parts containing a green substance 
called chlorophyll make the food for the plant. 
Without minerals, plants cannot make chlorophyll. 
All food is made with the energy of sunlight. 
Water is needed by plants to manui"acture their feoo. 
Vfuen sLmlight shines, the chlorophyll in the leaves 
and the carbon dioxide from the air is chemically 
combined with water from the soil to form sugar. 
Plants make proteins from their own sugar, together 
with minerals and water . 
Green plants need sun.Light, water and carbon dioxide for 
photosynthesis . 
Root hairs absorb water and dissolve minerals i"rom the 
soil. 
The large, waterproof roots conduct liquid to the rest 
of the p.Lant . 
There is energy locked in a tiny seed. 
There are no characteristics that distinguish all plants 
from all animals. 
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Table l J . 
General -
Homes -
Food -
Su1·vi val -
A Summary of Grade ~vo Understandings on AnL~als, as Presented 
in Four Science Series1/ 
Understandings 
There are many anLmals a.bou.t in S\.:rrnmer . 
.Animals have different ldnds of coverings . 
In the spring there are many young animals . 
Animals might be l<:ept at school under favorable conditions 
f or a short time and then returned home . 
1 butterfly may come out of a chrysalis . 
Grasshoppers develop by gradual stages . 
Some animal babies resembl e their parents and some do not . 
Some animals stay around all winter . 
People in a city like to have birds im e. park . 
The woods make a good home f o1· some animals . 
Some birds stay north in the winter . 
Some birds go t o warmer climates in the winter . 
Some animals store food . 
Some enimals chew bark and buds of trees . 
Young birds develop in eggs . The1·e is f ood in the eggs 
for the young . 
Some birds go t o warmer places i n winter for food . 
Some birds stay in the col der regions . 
Some animals have coats of fur which keep them warm. 
Grasshoppers jump or fly when frightened . 
Birds are covered with feathers . 
Some animals eat a l ot in the fall and grow fat . These 
animals sleep most of the winter and use their fat f or 
f ood . 
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Table 14 . 
General -
Homes -
Food -
Survival -
_ Summary of Grade Three Underst?-I).dings about Animals, as 
Presented in Four Science Series11 
Understandings 
There is a great variety in the size of animals . 
Some animals hop or bound, some walk or run . 
The hearts of hibernating animals beat slowly . 
Some animals are unactive in winter. 
Some animals live in the soil. 
Many animals live in the we.ters of the earth . 
1bi:mals may make their homes abo;.e the ground . 
Animals depend on plants and other animals for survival . 
Beaver, deer and rabbits eat bark and twigs. 
Some animals get their food as it flies through the air . 
Some animals use other animals for f ood . 
Toads use l ong sticlcy t ongues t o catch f ood. 
Many animals have teeth specialized for eating. 
Many animals have no teeth f or eating . 
Webbed feet help frogs svim. 
Many animals breathe air. 
Tadpoles use gills t o tal\:e air from ·water . 
Toads and frogs must live on moist air . 
Some kinas of snakes are born alive and some hatch from 
eggs . 
Seasonal changes affects the activities of animals . 
Animals depend upon sunlight, moisture, air f or growth . 
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Table 15 . A Summary of Grade Four Understandings about Animals, as 
Presented in Four Science Series 
General -
Homes -
Food -
Survi val -
Understandings 
Animals are made of millions of tiny cells . 
Plants and animals become adapted t o conditions under 
which they live . 
Seasonal changes affects the activities of plants and 
animals . 
Some animals are harmful to man . 
A large part of every animal is water . 
Animals that live in the far north are a.dapted t o a 
cold climate . 
A..TJimals that live in the t orrid zone are adapted t o a 
hot climate . 
Some plants and animals li ve <. i n _·,ponds . 
Some birds live in the woods, others live in brushy 
places . 
1~ny animals live in the soil. 
Flies and mosquitos sense f ood at a distance . 
Some ants eat honeydew made from aphids and may take 
care of t he aphids . 
Some animals use other animals for food . 
Some animals provide us with f ood. 
Honey-bees live on the food they make from nectar and 
pollen which they gather from fl owers . 
Worker bees feed the baby bees, btJ.ild wax cells and 
gua~d the hive . 
Bees depend upon fl owers f or food . 
In a bee col ony every bee has a special job t o do . 
The Queen bee lays the eggs . 
The worker bee gat hers nectar and pollen . 
Ants livein col onies . 
Insects that live in colonies are created t o do one kind 
of work. They cannot choose any other . 
Some animals care for their young . 
Flies and mosquitoes pass through f our stages . 
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Table 15 . A Summary of Grade Four Understandings about Animals, as 
Presented in Four .Science .Series 
Survival -
( cont ' d) 
Understandings 
Feathers shed rain e . .nd help hold body heat . 
Animal s have different ways of moving . 
Turtles may draw into their shells or dive into water 
when disturbed . 
lv1osqui t oes lay their eggs in water . 
Turtles lay their eggs in soil . 
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Table 16 . 
General -
Food -
Su: ~rival 
e.nd 
Ve.:dety 
of Life 
A Sl_UIUnary of Grade Five Understand,ings about Animals, as 
Presented in Four Science Series1! 
Understandings 
All animals r.1ay be classified by their structure into tYvo 
groups; tl1.ose with backgone and those without backbone . 
Animals with backbone are divided into five groups; marnmals, 
birds, reptiles, amphibians and fish. 
All me1D1Ilals have hair on their bodies, are warm blooded , 
breathe air and feed their young with milk . 
All birds have feathers, bills, two vvings and two feet, 
are wa::.·m bl ooded, breathe air , do not have T,eeth and 
hatch out of eggs . 
Mos·(, oirds build nests . 
Many animals have protective devices . 
Animals need oxygen for using their food . 
P.nimal S. depend upon green plants f or food . 
.Sone fish feed on fish and other animals smaller than 
themselves . 
i:Jate: , plants and animals are needed f or c:t balanced 
aquarium. 
All animals are born from other animals of the same kind 
and need f ood and oxygen to gro 'l . 
There are many kinds of insects . 
There are many kinds of reptiles . 
Some animals are protected by lceen hearing and the 
ability t o r·Lm e.nd fight . 
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J. Findings and Summary 
Findine:s. - - He,ving completed the surnmarization of data, the 
f olloriing findings have seemed t o appear important to the vr.c:i. ters: 
1. There seems to be a duplication of understandings among 
the series on each specific graee level. This is not 
apparent upon study of the previously presented tables 
because those understandings that were similar were 
incorpiDrated into one understanding . 
2 . There also seemed to be a duplication of understandings 
among the series on different grade levels . One series 
may have the same teaching in the second grade boolc that 
another series has in a fourth grade book . This is 
apparent upon study of the various tables in one specific 
area . 
J . There has seemed to be duplication of tmderstandings wi tlilin 
each specific series, on different grade levels . That is, 
apparently, t o st1·enghthen the concept (a:nd add t o it) 
from grade t o grade . In this case, the repetition could 
become boring to the gifted child . 
4. There seems to be a building-of- concept process, within 
each of ' the series and among all series, from grade t o 
grade . Here also, the gifted may lose interest if not 
accelerated with enrichment materials . 
5. In this building- of - conept process each minute conc~ptis 
developed ve17 slowl y, step by step and grade by grade,. __ · 
to develop the larger concept . Many gifted children are 
capable of grasping much more, or already lmovv much more_, 
than is presented at one time in these textbooks for 
average children . 
Sunrrnary . -- From the findings, as presented, the authors have 
attempted t o apply the f oibwing, resulting ideas to their workbooks for 
gifted children: 
1 . There should be as little duplication as possible, unless 
i t is necessary to the meaning of the specific understanding 
that is being constructed. This :is based only on the 
assumption that gifted children may become bored with much 
duplication. 
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2. lhiile a specific concept is being built , enrichment 
material concerning the concept, may be included . This 
material may seem more advanced than the specific grade 
level material and it also may appear t o branch out into 
a new and different direction than the specific concept 
develops in the a verage t extbook . This material is included 
f or the varied interests and capabilities of the gifted . 
J . Concepts are developed more quickly and in larger steps than 
average grade level concepts . This may cause a slight 
infringment onto other grade level teachings, but the 
authors have tried t o keep the infringement to a minimun ; 
at least concerning the actual material presented on higher 
grade levels in the series used . 
4. Much of the material to be presented is on the assu..mption 
that the gifted child knows, at least, the understanding 
of the previous grade level ; and should be used simultaneou3y 
Yli th s tuct;y- of the specific area in his act ual classroom. 
5. Grade specification has been fairl y ignored in the 
construction of enrichment material . This has been done 
because of the wide range of abilities and interests of 
the specific gifted child . 
64 
CHAPTER V 
UNIT WORKBOOKS FOR THE GIFTED IN GRADES TWO AND THREE 
1 . Weather 
2 . The Sky 
J . Plants 
4 . Animals 
5 . Extra Suggested Activities 
UNIT l - WEATHER 
GENERAL 
CATEGORY I. 
CATEGORY II. 
CATEGORY III. 
CATEGORY IV. 
CATEGORY V. 
THE SUN 
CATEGORY VI . 
CATEGORY VII . 
TABLE OF CONTENTS 
- - Many Ki nds of Weather 
-- Regional Differences 
-- Seasonal Differences 
Air Surrounding the Earth 
The Qualities of Air 
Surface of the Earth and I ts 
Position in Our Solar System 
How the Sun Heats and Lights 
the Earth 
CATEGORY VIII. -- The Causea and REsults of Wind 
CLOUDS 
CATEGORY IX . How Clouds Form 
CATEGORY X. Kinds of Clouds 
WATER 
CATEGORY XI. Evaporation and Condensation 
CATEGORY XII . Water Comes out of the Air 
CATEGORY XIII. -- Water Cycle 
STORNJS 
CATEGORY XIV. -- Causes of Some of Otrr Storms 
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Page 
WEATHER INSTRUMENTS AND WEATHER STATION 
CATEGORY X.V . -- Us e of '.··eather Instru.ments and Your 
Oim Weather Station 
CHILDR1~ 1 S BIBLIOGIL4PHY 
• 
Pe.ge 
GENERAL 
CATEGORY I - MANY KINDS OF WEATHER 
CATEGORY II - REGIONAL DIFFERENCES 
CATEGORY III - SE.ASONAL DIFFERENCES 
CATEGORY I 
CHILDREN SHOULD UNDERSTAND THAT THERE ARE MANY KINDS OF WEATHER 
Activity 1. 
Instructions. -- (a) Make a large weather term chart out of oak 
tag or construction paper for the bulletin board. 
(b) Look up the meanings of each term and vrrite 
the words with their meanings on the back of the chart. 
Materials. -- (a) Oak tag or construction paper; india ink; ruler; 
pen; source book. (b) Source books: Text; Webster's Dictionary; 
The First Book of Weather by Rose Tyler; Our Changing Weather by 
Carroll Jane Fenton and Mildred Adams Fenton. 
Sample. --
Activity 2. 
Instructions . (a) Keep a notebook of weather pictures from 
newspapers, magazines, etc. 
(b) Put the pictures into categories, such as 
those stated in the above activity; clouds, storms, etc. 
Materials. (a) Your family newspaper, magazines; construction 
paper folded for notebook cover. (b) Plain white paper for pages; scotch 
tape or glue; paper punch for notebook holds; and a pen for labelling. 
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Sample. (a) Uses simple terms; (b) Technical terms . 
. 
\ l,,_ I (b ) 
-~~ ....... ---C OU.(!S i 
I 
Cu.: .:.-~1~1 u 
') 
---- ~- --·. ~· -· -- . ·' 
Activity 3. 
Instructions. -- (a) Cut out the daily weather forcast from your 
family newspaper. 
(b) Read the report each morning to the class. 
(c) Enclose these into notebook form, dating them 
in exact order . 
}Aaterials . -- Newspaper; scoteh tape or paste; plain white paper; 
paper punch; pen for labeling; construction paper for notebook cover. 
Sample. --
.... _.· 
Activity 4. 
Instructions. -- Keep a calendar record of the weather for a month. 
Use a large sheet of white construction paper. Draw evenly measured lines, 
making squares, for each day of the month. Color in, or cut out and 
paste, small pictures of the weather each day. For patterns or ideas, 
look at the sample of symbols below. 
N@terials. --White construction paper; ruler; a calendar·from 
which to copy the month; a pencil; and crayons; or colored construction 
paper and scissors. 
Sample. 
···-----... ~ . - .. ; .. --· _,. ..... 
I 
.. 
' L.~- ,; i ./ .... : 
/ · / • . :···· / - i c)(2.~> 
.... -~ ... -~·---···--JO ....................... ~Moo-.. ,o .. ~--··· 
I 
I 
-.. -. -~·-..... ---- .. ---.... ~- ..... ,_ ''i ·- .... .... ~. 
' 
' 
: I 
-- ..... ______ -- -· -·-· -~--r-----, -r--· 
.. ---· .  , -........ __ _L__  -+-i --------.. --... :. 
I I 
I 
I 1 
----- - ~ ......... . .--................... ---... ..... - - - .. _,. ..... ........... ~ ............ ,.,.. .. i ........ ___ ... _ 
,, 
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·' 
oy • ' t... 
I 
- , ... ~-~·~ ... ~'\..:. 
:-·;· . -- -, 
t(j) 
1_,.-~· 
....,.... , . ..--- -- . ----
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! 
i 
Activity 5. 
l 
\ 
! . .· • r 
V • ""-"H~ ...... - •••••• 
. . 
' 
i .. 
Instructions . -- Write to the United States Weather Bureau for 
information about: (l) A record of two week's weather . (2) Weather maps 
t o be .sent out for your use . (J) A list of the proper weather symbols 
used for different kinds of weather by the weathermen. 
please see sample below. 
Materials . -- Writing paper; a pen. 
Sample. 
~---· ..... ·· ·: 
~ t-~:,L;: : 
t..\.~~--.:- ~::,"" 1.:.; ;/·~ :-:; o'&.~-:;;,-;- ')", • r (,:;:}oc:.: .. :t:.:~t/.•.~/ .. :·r 
i. J~· .. s... )t/e a(:: .. .l1e, .... - oiJ~:.--e(;!~',;F? 
For address 
' 
' •.· 
I._! 
CATEGORY II 
CHILDREN SHOULD UNDERSTAND THAT THERE ARE REGIONAL 
DIFFERENCES IN WEATHER 
Activity l. 
Instructions. -- For at least a week collect newspaper weather maps 
and forecasts. Mount them on a large piece of oak tag or construction 
paper. Label the dates and underline the different sections of the 
country. Notice the many differences in weather at the same time in 
different parts of the country. 
Materials . -- Family newspaper; oak tag or construction paper; 
scotch tape; a pen. 
Activity 2. 
Instructions . --Make a chart and label the correct weather symbols 
as used on the United States Weather maps. (a) If you did activity 5., 
Category I, you will already have these symbols sent to you from the U.S. 
Department of Weather . (b) If you did not send for them, use the 
symbols below, as a start. Copy them, label them; and use any of the 
weather books in the bibliography to look up others, and for labeling. 
Materials . -- Construction paper for chart; weather books for 
labeling; colored construction paper for cut-out symbols; pens or pencils 
for labeling; scissors for cutting out symbols. 
Sample. -- See next page. 
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i 
' ... 
/ ~· .. ,..; -.. \ 
i 
.......... -.···-
. . 
I 
I .... ! ~.: ·" 
.. 
j<·-· ····----··---
Activity .3. 
Instructions. -- .Keep your own weather map by: 
,_.. 
f- t ( l 
i {) ,.. ... 1·-::· , ·' 
! ' 4 . li··~~ .. -~!.~j~- ~~~i...~~~ ~ .. ~--- ~--/~': . 
(a) Copying the 
symbols in the last activity and pinning them onto your classroom map 
for each day of a week. (b) Or tracing and cutting out your own maps -
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five of them for a school week - and coloring in the same symbols as 
given above, each day. 
Materials. -- Construction paper and pins; or tracing paper and 
crayons. 
Sample. 
j 
i 
I ~ .. ( 
l ,./ 
.... / ... ·· 
_ .. ./ 
\ 
.J 
'...._-/~,.,,.y 
: 
f 
•, 
/ 
\ / 
\ 
\ 
\, 
., . 
·-
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CATEGORY III 
CHILDREN SHOULD UNDERSTAND THAT THERE ARE 
SEASONAL CHANGES IN WEATHER 
Activity l . 
Instructions. -- Make a booklet or chart showing the differences of 
the seasons where you live (New England, for example~. Include the 
kinds of sports, work caused by the weather and the kinds of storms for 
each season - spring, summer, winter and autumn . 
Materials . -~ Large white constructi on paper or plain white 
notebook paper; s cissors for cutting our pictures; a pencil for writing 
and labeling; a notebook cover . 
Sample . 
. .. 
#,• 
~ .:-; .• 
' 
... .i. 1 ___ , -
Activity 2. 
Instructions. - - Make a model of the sample below from clay or 
using rubber balls . Make the earth four times to represent the seasons 
and put a toothpick or hatpin through the middle of each, showing the 
axis, around which the earth turns while moving around the sun. Have a 
large ball, or light, in the middle of the four earths to represent the sun. 
Be sure to lean the earths on the table so that the axis is always tilted 
r , 
in the same direction, as in the sample below. 
Remember that it takes J65 and i days for our earth to make this 
trip around the sun - a full year. 
Materials. -- Clay or four balls of same size; hatpins; an un-
shaded light or large ball; paper for labeling and crayons. 
Sample. 
/:;:;}- - ... , \ 
•:·· · , ·-;_ I 
·' 
·,·r 
·,' l 
\• ....... ·~ 
__ .,._ 
(' 
~ •. 
s (.' ,··') 
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Activity J. 
Instructions. -- Refer to the activity just before this (2) and 
paint or shade the parts of the earth not facing the sun in each season. 
The drawing shows the proper shading. After you have done this, see if 
you can match the words below to the questions to be answered underneath . 
If you wish, you can make a sign of these questions and the answers; and 
place the sign with your model of the seasons. 
Materials. 
pen or pepcil. 
Sample. 
Paint; white lined'or lined construction paper; ruler; 
nearer -- middle (called equator -- farther away - colder 
tilt of the axis -- North Pole 
l . Is the North Pole near or away from the sun during summer? During 
winter? 
2. What part of the earth is always nearest the sun at all seasons? 
J. hy does the bottom of the earth have summer while we have winter? 
Activity 4· 
Instructions. -- Using a flashlight, show the class or your friends 
the difference of how the sun's rays strike the earth, where we live, in 
the summer as compared to the winter. See the sample below to hold the 
flashlight correctly. Explain how the direct light makes our summer 
season hotter than the slanted light of the winter. 
~~terials. --Flashlight and any dark surface (black paper). 
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Sample. 
,. 
~· t; 
·.- -.~, ·~ 
Activity 5. 
Instructions. -- (a) Draw a picture or make a clay model of the 
earth. Make it large enough to show the lines used to show different 
sections of the earth. If you make it out of clay, wrap the name of the 
line drawn on the clay around a toothpick. Place the toothpick on that 
line to show what the name of it is. If you draw it, just label the 
different lines by drawing arrows tm the picture of that section of the 
earth. 
(b) Before you kegin, match the names given below 
with the correct sections on the map of the world (on the next page). 
Materials. -- A pen for matching and labeling; clay of drawing 
paper; paper for labeling; a reference book for looking up the sections 
of the earth, if not known. 
Note. -- Remember that the lines are only make-believe lines used 
to show or divide the earth into sections for maps, etc. There are no 
real lines on our earth and we just have to guess where they would be if 
we were traveling to different parts of the earth. 
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Sample. -- A. Matching Words - match to map 
Antarctic region Artie Circle 
South Polar region Equator 
North Polar region Antarctic Circle 
North Temperate region Tropic of Cancer 
South Temperate region Tropic of Capricorn 
B. Map 
., .... -..... -
......... ··' 
"'/ / 
-7 
/ . -~ ;;::· 
. ~'--..... ~- . 't:. :~ ~~-:;;,.-:~.t. 
Activity 6. 
Instructions. -- If you understand the activities before this in 
Category II (2. - 6.), you'll be able to answer the questions below. 
Let's see if you can. Match the answers to the question. 
Materials. -- Paper for copying; andpencil. 
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Answers: 
a. 12 hours of light a day. 
b. winter rays are slanted and diffused (spread out). 
c. the tilt of the axis makes one face toward the sun and the 
other away from it. 
d. we see the sun longer when it is facing us directly, and it 
takes longer to rise and set then when it is at an angle. 
Questions: 
1. \~~ does the North Pole have 24 hours of sunlight in the 
summer and the South Pole none in the summer? 
2. Vfuy are our winter days shorter and summer days longer? 
J. Vfuy is September 22 or 23 called the autumnal equinox and 
~karch 21 or 22 the vernal equinox? 
82 
• 
• 
AIR 
CATEGORY IV - AIR SURROUNDING THE E_~TH 
CATEGORY V - THE QUALITIES OF AIR 
CATEGORY IV 
CHILDREN SHOULD UNDERSTAND THAT AIR SURROUNDS THE EARTH: 
Air Is All Around Us 
Activity l. 
Instructions. -- Look up the word atmosphere in the dictionary. 
Write down what it means. 
~Aaterials. -- Dictionary; lined paper for writing; and a pencil. 
Activity 2. 
Instructions. -- Explain in a short paragraph what you think the 
picture below (in the sample) means. 
Materials. -- Paper and pencil. 
Sample. 
~:~~~. 
·~ 
:. ~ '\, 
~·, "":\ .. 
' 
Activity J, 
,. 
) 
. } ...... ,; . ~ ·' . 
.. ~ .. ~ , 
Instructions. -- Now read in a weather book to see how close you 
came in describing the picture above. 
Materials. -- Page 17-20, Our Changing Weather by Fenton; or pages 
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1-7, First Weather Book, by Wyler and Myers; or look up air or atmosphere 
in a child's encyclopedia. 
Air Is Part of the Earth and Surrounds Land and Water 
Activity 4. 
Instructions. -- Refer to the picture in the sample below and see 
if you can answer these questions: 
1. \Vhat do you think the skulls mean? 
2. How many miles up into the sky could a person live without any 
more air given to them? 
J. How far underneath the ground is there life? 
4. About how many miles does the Earth's covering of atmosphere go 
into space? 
5. Is this really far out if you are thinking of the millions and 
millions of miles of space beyond the Earth? 
6 . Can a person live in all of the atmosphere around the Earth 
or just a small part of it close to the ground? 
Materials . -- Pencil; paper; and an imagination. 
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., 
·! .• • 
... ;··~. 
.r; l 
' 
~· .. 
Air is Densest Near Land and Water and Less Dense in Space 
Activity 5. 
Instructions . -- Look at the meaning of the following words, then 
see if you can match the words below the picture in the sample to its 
proper place in the picture. 
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Ionosphere - Only rockets can go here. It begins 40 to 45 miles above 
the ground and it does not have much effect on our weather. 
This part of the air goes to about 700 miles above our ground. 
Air is very thin. 
Troposphere - Almost all of our weather happens here. People can live 
here easily. This is a very think part of the whole 
atmosphere which surrounds the Earth. 
Stratosphere - Most of this part of the atmosphere is very cold 7 contains 
very fine clouds of dust or ice crystals 7 and begins about 
9 miles to about 45 miles in the atmosphere. Air is quite 
thin here. 
Ozone Layer - A part of the stratosphere which has a great deal of gas 
called ozone; and is much warmer than air near the ground. 
Materials. -- Pencil and paper. 
Sample. 
., 
!(·· 
/;.) 
'/ 
-~i 
'' '-' I 
l.rl .. 
l : 
! 
, __ ,.J. __ _ 
1\'_.hi. 
II • l' 
..... 
,. 
t~.l. .. /.~t 
r~·) 
··~; .~ ...... 
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CATEGORY V 
CHILDREN SHOULD UNDERSTAND T.t1E QUALITIES OF AIR 
Air Moves About 
Activity 1. 
Instructions. -- Make or buy a kite. Fly it both on a calm day and 
a very windy day. Notice that even on a calm day the tail moves in the 
air even if the kite doesn't get lifted up very far by the moving air. 
The air is still moving a little on a calm day. We can even feel a 
slight breeze when we walk in a windless room. 
Materials. -- Kite; tail on the kit; a piece of ~tring . 
: ·· .. ' 
, .. 
i 
I 
:/ 
. ~ . .. -· 
l 
..r· /.,-_,.,.f .. /· 
~_;:.·.:.---· 
Air Changes Temperature 
Activity 2. 
•. 
-~ 
........ ...-.:_~ 
Instructions. -- We know that air can change its temperature very 
quicldy . Make a weather temperature chart like the one on the next page 
in the sample. Keep the chart of the air's temperature for seven days. 
Look at the thermometer outside of your classroom or home at 10 o 'clock 
each morning . Find the line of the degrees of temperature on the side 
of your chart; and follow it over to the 1st, 2nd or Jrd day's line listed 
at the top of the chart. Put an x in the corner of the square. After 
you have seven days temperature, draw lines from one x to the next x. 
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Notice how the line you have dravm goes up and down; and does not stay 
in the same place. 
Materials . -- Construction paper for the dhart; a ruler for 
measuring of each square (an inch between days and a half inch for every 
ten degrees); a pencil; a thermometer for telling temperature. 
Sample. 
..... , 
i 
' ... 
\ I 
. . .-; 
.. · -.;.... . - ~ 
,.· 
, ·.: 
90 
Thermometers 
Activity J, 
Instructions. --There are two main types of thermometers. Let's 
see if you can match the right name to the correct thermometer . Write a 
C. or F. above the right thermometer . 
Materials . -- Pencil and paper. 
Which meaning fits which thermometer? 
F. - Farenheit Thermometer - The point at which water freezes 
(f reezing point) is 32 degrees; and 
boiling pdht is 212 degrees (where 
water boils) . 
C. - Centigrade Thermometer- Its freezing point is zero (o) and 
poiling point 100 degrees . 
Sample . --
i 
',•, 
,, 
'4 • 't 
..... . ;.· 
\ 
; ~ ~ 
... .... :_,. 
'. ~ i;, -- .. -..:."_;: 
·' 
... F"\\ 
.-~,.V.·· .... -.: ....... 7>~~ :-: .. "!.:..·:· ..... 
,, 
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Activity 4. 
Instructions. -- If you are not sure if your thermometer is telling 
the right temperature, check it before using it . Put it into a glass 
full of ice cubes and place the bulb into the glass; then look to see 
if the red liquid is down to .32 degr-ees fahrenheit. 
Materials. -- A glasa and some ice cubes; plus a thermometer . 
Activity 5 . 
Instructions. -- If you are not sure of how to read a thermometer, 
remember that the temperature is the nearest number to where the red 
liquid stops. This liquid is called Mercury and it is inside of the 
glass tube. The degrees are the numbers on both sides of the mercury 
inside of the glass tube. The bottom of the tube is a rounded piece of 
glass called a bulb , from which the mercury rides. Now let's see if 
you can read the temperatures in the two different thermometers below: 
Materials . -- Pencil . Put the answer on the line. 
Sample . 
0 0 
~: 
-~. -?t. 
~" .. _. 
Activity 6. 
Instructions. - - Hold a handkerchief (kleenex), or blow bubbles from 
a bubble pipe in the middle of the room, away from any radiator or heat. 
Notice how the kleenex or bubbles fall right toward the floor. Now turn 
on the radiator and wait for the heat to come "full-blast". Then hold 
the kleenex, or blow bubbles over the hot radiator. Notice how the 
Y~eenex or bubbles blow right up toward the ceiling, before falling. 
This shows us that warmed air rises upward . 
Materials. -- A kleenex; or a bubble pipe, jar of bubble soap; and 
a radiator. 
Semple . 
.->· 
.' ~' L.~ ~~-4-.?·. ·;: .. ~~ 
,_,_.;'""" .. c:6 • . ~<':> 
-1': ·.~, .• : ..... 
"".\~ 
Instructions . -- Now that you understand that warm air rises, what 
do you suppose takes its place? From the pictures on the next page in 
the sample, see if you can explain how heated and cool air make a wind or 
breeze when they meet . Look back at the last experiment if you need help. 
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You may also refer to a book. Look under breezes or winds . 
Write a short paragraph or a few lines explaining: (l) the room 
breeze, (2) the sea breeze. 
Materials . -- A book for reference if needed; white lined paper; and 
a pencil. 
Sample. -- See below. 
-~ 
'·-
) I 
• I"·' · ·--. 
-~:~:~:~,:.'. __ ~ - .. ~
) 
· ... :' 
.. ·' 
Air Expands When Heated 
Activity 8. 
Instructions. -- Place a balloon over the top of a milk bottle. 
The balloon droops over the side and falls limp. Now heat a pan of 
hot water and put the milk bottle into it. Watch the balloon rise and 
fill up with air. The heated air has made enough pressure, or push, to 
blow up the balloon. The next activity (9.) will help to explain why. 
Materials . -- A balloon; milk bottle; pan; and a stove to heat the 
water. 
Sample. 
r'"":.:-:.. .:r . ,1 
i I' \ ;· .. \ 
' ' r 1' .. ··\\ 
,;. 1:. ~~~: ·;. ~: 
.,, 
' ~ 
. \~ 
. ,l.,: 
,. ·~ . 
. ; 
·' 
" ' ... ,
Activity 9. 
Instructions. -- Air is made up of very tiny parts called molecules. 
They are so small that it is not possible to see them. We 'll pretend 
that they look like very small marbles. When air is heated or cooled 
these tiny parts of air act differently. Look at the picture of these 
molecules in the sample below; and see if you can fill in the empty 
spaces in the following sentences: 
Materials . -- Get a pencil and fill in the blanks. 
l. ------------ molecules are further apart, in any space. 
2. ------------ molecules are packed closer together in a space. 
J. ------------ bounce more when heated, with enough push to blow up a 
balloon. 
------------ molecules move slowly; like a lightly tossed ball . 
5. ____________ molecues move very fast; like a fast pitched ball. 
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Air Has Weight 
Activity 10. 
I ~:. • 
Instructi ons. -- Take two milk bottles, exactly the same size . Place 
one in the sun and the other in the refrigerator for a half hour. One now 
has hot air in it if you quickly cover the top; and the other has cold air 
if you, also, quickly cover it. Now place both bottles on a weight scale . 
\~ich bottle is heavier, the hot or cold air bottle? Which bottle has 
the fewest molecules in it? 
Materials. -- Tvm bottles exactly alike; a sunny place or stove to 
heat one bottle; a refrigerator to cool the other bottle; and a scale to 
weight . 
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Sample. -- Draw a line from the words to the right bottle: 
Cold. Heavier Air 
. 
Air Pushes - Exerts Pressure 
Activity 11. 
Instructions. -- Fill a can with a cap on the top one half of water. 
Leave the cap off and place the can on the stove to heat the water until 
clouds of steam come out. Then quickly screw on the cap and, with a 
pot-holder, carry the can to the sink and pour very cold water on the 
can. \Vhat happens? The cold water is like cold air. It has so much 
more weight than the warm air inside that it makes the can collapse. 
Materials . -- A gallon can; water; a stove burner; a cold water 
1...,~(-c. :,..-'-1_- -Sampl e . \\.~~·''\,~ . ( ~~· 
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Activity 12. 
Instructions. -- Another way of seeing the pressure of air is to 
fill a glass with water. Press a card flat over the top of the glass 
and hold it there for a minute. Take your hand away and turn the glass 
over, holding the bottom with yoUl~ other hand. The air pushes so hard 
on the card that the water stays in the glass and the card stays in place . 
Materials . --A glass; water; and piece of oak tag (heavy paper) . 
Sample . -- See the fo~lowing~ 
~ . .- .. ~ ~. ... ··~ . 
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One of the Gases in Air is Oxygen, Necessary to Life 
Activity 1.3. 
.:~··;.~F·/: ~·:;· ~.:.: .(.i .;,· 
Instructions. - - Air contains three main gases; nitrogen, hydrogen 
and oxygen. Oxygen is the gas in air that makes it possible for all 
living things to breathe . Even a candle, which is not living, will go 
out without oxygen . 
(l) ~ake a candle; light it; and watch the flame go out when you place 
a cup, ·that fits tightly, over the top of the candle . If you cannot find 
a cup, stuff a pipe ' s holes and use it, turned upside down . 
(2) Catch some bugs and put them into a tightly closed bottle. See how 
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fast they die, with no oxygen. Now catch some more bugs and add a plant 
in the tightly closed bottle. The bugs and plant will die, but not as 
fast as the bugs did before. The dirt and leaves of the plant can store 
some oxygen so it does not die quite as fast, because there is a litt le 
more oxygen in the bottle than before. 
Materials . -- (1) Candle; match to light it; a cup to put the flame 
out . (2) Bottle with a tight cover; some bugs; a plant. 
Sample . -- See the following. 
.. . 
. ;: ... , l_; 
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Air Holds '.Vater 
Activity 14. 
Instructions. -- Take two bottles exactly the same size and fill 
them to exactly the same level with water. Leave the tops off. Plaee 
one in the shade on the window sill and one in the sun on the window 
sill. Leave them there for two days. After two days see which one has 
the least water . Where has the water gone? It must have gone into the 
air. 
Be sure to leave the covers off until afte~vards. During the sunning 
the covers have to be off so the air can take the water away. 
WJB.terials. Two bottles; some water; a sunny spot; a shaded spot; 
and two days. 
Sample . 
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See the following 
Barometers 
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Note . -- Before the next acti vity, let ' s find out what a barometer 
is . We have l earned that air has weight and presses on thi ngs . Vie call 
this air pressure . ·de have also learned that cold air is heavier, so 
that it must press harder against things . 
In t he study of weather it is important to know if the air pressure 
is rising or falling . Starns usually devel op when the air is losing some 
of its pressure . You can see t his on your thermometer, when the 
temperature goes up; but there is a better way to see this happen - by 
using a barometer . 
A barometer tells us whether t he air outside of it is heavier or 
lighter than the air inside of it . 
Weathermen use two main kinds of barometer : (1) J.meroid or 
(2) Mercury barometers . They are somewhat like the barometer that we 
are going to mal(e, but they look differently . If you would like to see 
what they look like, find page 20, The First Book of Weather, by 
Wyl er and Myers {see bi bliography) . 
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The kind that you are most likely to see around home or school is 
the Simple Aneroid (means - airless) Barometer . The picture below shows, 
nearly, what this kind of barometer looks l ike . 
Sample. 
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Activity 15. 
Instructions. -- Find a milk bottle and a balloon. Cut a piece 
from the balloon that will fit tightly over the top of the milk bottle ; 
wrap a rubber band around the rubber to keep it over the top of the 
bottle . Wrap it tightly, so no extra air can get in . Now put a dab of 
glue on the top of the rubber - in the middle of the top - and quickly 
put the very end of a drinking straw onto the glue . Hold it there until 
it is dry and the glue holds the straw straight out from the bottle . 
Now fasten an 8 by 10 inch card onto the back of the milk bottle 
with some clay. Mark on the card wherever the stra w is. 
If the straw goes down, from where it was when you marked the card, 
the air outside is lighter than the air inside the bottle . This is a 
sign of stormy weather. 
If the atraw goes up, the air outside the bottle is heavier than 
Boston University 
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the air inside. This is a sign of fair weather. 
Materials. Milk bottle; drinking straw; glud; a glue brush or 
stick; rubber balloon; rubber band; and an 8 by 10 inch card; with 
some modeling clay. 
Note. -- Be sure to keep your homemade barometer indoors, but away 
from any heat, like a radiator. 
Sample • 
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THE SUN 
CATEGORY VI - THE SURFACE OF THE SUN AND ITS POSITION 
IN ffiUR SOL.~ SYSTEM 
CATEGORY VII - HOW THE SUN HEATS AND LIGHTS THE EARTH 
CATEGORY VI 
CHILDREN SHOULD UNDERSTAND HOW THE SURFACE OF THE SUN, AND THE SUN ''S 
POSITION IN OUR SOLAR SYSTEM, AFFECTS THE EARTH''S LIGHT AND HEAT 
Sun ' s Heat and Light 
Activity 1 . 
Instructions . -- !.Jl:Jsing a book on planets, or referring to a 
child's encyclopedia, look up the surface of the sun. Try to answer the 
following questions: 
l. What is the surface of the sun lilce? 
2. Does the sun send out heat in one direction or iml all; directions? 
J. Could anybody live on or near the surface of the sun? 
Materials . --A reference book, containing the sun's surface. 
Earth Receives Sun's Light and Heat, Not Moorls or Star's 
Activity 2. 
Instructions. - - A person has only to go out in his back yard on 
a bright, sunny day to feel and see the heat and light from the sun. 
To compare the light and heat from the sun with that, if any, from the 
moon or stars, just compare night and day (as in the picture below the 
sample) . Answer the following questions 
1 . Is it warmer in the daytime than at night, in general? 
2 . Can you feel the heat of the sun in the daytime, usually? 
J. Is there much light in the daytime, compared to that at night? 
4. Do the stars give us much light? Why? Circle one answer: 
a . They are too small . 
b. They are too far away . 
c . Tney do not give any light. 
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5. Does the moon really give light of its oivn? (See the next 
activity) 
Materials . -- Pencil; paper; and a reference book, if necessary . 
Sample. 
;(~(~-~---~·-- .--~----" --
• ,/ "'( ' !. ••• __ ........ :· ..... __ - •.. --- .... ··-
~ 
/~-.. "- ·-·-::.-. ~:~ :. 
( \ .1 · • 
,.., \ . ___ ___ , II 
i£-, i . 
--~· . .-..l ............. t ... -.. . 
/~- I . . ..
..... . l /,.:~. ~- . .::- ?'· 
· t!fi: ( I j ·· 
',, t I ' 
Moon ' s Light, Not Its Own 
Activity J . 
Instructions. -- Look at the picture that goes with this activity, 
in t he sample, and answer the foJJowing questions: 
1. Does the moon shine like the sun? 
2. Does the moon have its own light and heat? 
J. How does the moon get its light? 
4. Vfuy does it look like the moon's light to us on earth? 
Materials . -- Pencil; paper; and a reference book, if necessary. 
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Sun's Position in the Solar System 
Activity 4· 
Instructions. -- After studying the diagram in the sample below, 
make a chart on how the sun 's position in the solar system affects the 
earth's heat and light. Be sure to include the following : 
l. The distance from the earth. 
2. Whether the earth gets all of the sun's light and heat. 
:3 . The sun's effect on other planets. (May need to refer to a book 
on planets for this). 
~Aaterials. -- Pencil; constrtlcti on paper; crayons; reference book 
on planets; ruler. 
Sample. 
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Earth Receives Only a Small Part of the Sun ' s Heat and Light 
Activity 5. 
Instructions . -- Even though the earth has to share much of the 
sun's light and heat with other planets , there are other reasons why 
the earth gets less of the sun's light and heat . Study the two pictures 
in the sample below, they try t o write a short paragraph on why the 
earth gets less of the sun's light and heat at certain times . 
Materials . -- Pencil and paper. 
Sample . 
1: 
. ; 
' 1/ .~ 
/ 
. ·. .:/ -. ··:... \/("' ... 
.. ·· ··~. 
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CATEGORY VII 
CHILDREN SHOULD UNDERSTAND HOW THE SUN HEAT5' AND LIGHTS THE EARTH 
Rays Come Through the Atmosphere 
Activity l. 
InstructlOns . -- Place a piece of blacl\: paper on a window ledge 
right in front of a window, tnrough which "tne sun's 1.·ays are streaming 
in. The black paper is li.ke tne earth; the wi ndow J.s transparent .LJ..ke 
"the a"Lwui:::lpncre . Ler, "the sun .tu:oj "Llle paper fur a"t least.. a naJ.f hour. 
Then go tb the paper and feel the hot, or warm paper and t he cool 
window. This is much l ike the sun's r ays coming through the atmosphere 
and hitting the earth to warm it. 
Materials.. -- Black paper; a sunny day; a window l edge ; window glass . 
Sample . 
'I 
r. 
Sunlight Heats Water and Soil 
Activity 2 . 
Instructions. -- Place two cof fee cans in the sunlight for half 
a day . Fill one with water and the other with soil beforehand . Either 
feel or take the temperature, with a thennometer, of each, after both 
have been i n the sunlight. The soil has become the warmer, although the 
water has also become warmer than before. 
Materials . -- Two coffee cans; soil; water; a refrigerator to even up 
the temperatures of both before they are placed in the sun; sunlight; a 
half day. 
Sample. 
Activity 3. 
Instructions. -- After the last experiment, place both cans in the 
refrigerator to find out which cools off faster. Notice that the soil 
cools off the faster, after a half hour in the refrigerator. 
Materials. -- Tv-vo coffee cans, one filled with water and the other 
filled with soil ; a refrigerator; a thermometer if needed. 
Sample . 
r-- - . 
Activity Lr . 
Instructions . -- Draw a chart or write a short paragraph explaining 
how the last two activities affects our weather . Remember that the 
soil heats up faster than water, but also loses heat faster than water . 
This affects our day and night breezes and the warmth of the ocean 
water in the winter- time {see samples on the next page and below) . 
Materials. -- Pencil and paper; or construction paper and crayons . 
A reference book may be needed . 
Samole . -- -~War.- -_, 
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Sun 1 s Light Warms Darl(er Areas More Than Lighter .Areas 
Activity 5. 
. _, .... ·_::..- .: .. -- ... ~· 
.---~ 
Inst ructions . -- Place a piece of white paper and a piece of black 
paper on a window ledge for an hour, i n the stmlight . Place a thermometer 
underboth . Then feel the peces of paper and read the thermometer . The 
dark paper is the warmer, isn 1 t . it? 
Materials . -- A piece of white and a piece of bl ack paper; a window 
l edge ; and some sunlight . A thermometer may be needed. 
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Sample. 
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Activity 6. 
Instructions. -- How would the last activity (5) affect lbhe sun 
heating different sections of the earth, and the snow covered regions in 
the wintertime? By looking at the samples below explain: (l) V~ 
different parts of the earth are heated more, even when getting the same 
amount of sun. 
(2) \'l};zy the snow covered regions do not warm up as much as soil, 
whey both get the same amount of sun light. 
Materials. -- Pencil and paper; and an imagination . 
Samnle. -- See next page. 
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Sun Heats the Air by Heating the Soil 
Activity 7. 
Instructions. --We have seen how the sun's rays come right through 
the atmosphere and heat the soil, in Activity l. of this Category VII. 
We hage also learned, under Air, that heated air rises. To prove this 
again to you, clap two chalk filled erawers above a lighted bulb and 
watch the chalk rise with the warmed air. Now look at the pictures in 
the sample and try to explain how this rising air from the heated soil 
makes our air warm. Doesn't this also explain why our air is not as 
warm in the winter when the snow reflects much of the sun's rays? 
Materials . -- Construction paper and a pencil, if wanted, to show 
how air near the soil is warmed and rises . A bulb; eraser; and chalk 
dust. 
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Reflected Rays Are Not As Warm As Original Rays 
Activity 8. 
Instructions. --Hold a mirror so that it catehcs the sun's rays and 
reflects it to the sidewalk, floor or wall. Now touch the mirror then 
touch the reflected spot (reflection). Which is warmer? Wouldn't the 
reflected sun's rays on the snow in the winter heat the air less than 
the soil's rising heat of the summer? 
Materials. -- A mirror; rays of sunlight; and a surface to show the 
reflection (sidewalk, wall or floor). 
Sample . 
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/ 
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Much of the Sun's Heat and Light Is from Reflected Rays 
Activity 9. 
Instructions. -- Study the picture in the sample and ·see if you 
can list some of the things in the air or on our earth that reflect the 
sun's light before it gets to the soil. 
Materials . -- Paper and pencil. 
Samole . --
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Sunlight Has Many Colors 
Activity 10. 
·~ 
.. 
Instructions. -- Hold a prism up to anay of sunlight and try to 
catch all of the colors. Draw a picture of these colors. Aren't these 
our basic colors in nature? 
Mat erials. -- Prism; ray of sunlight; white paper; and crayons or 
pai·nts. 
Sample. 
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Activity 11. 
Instructions . -- A rainbow is a natural spectrum, formed in the 
sky by raindrops high in the air. If ymu are interested, make a study 
of the rainbow and the colors of the spectrum in other happenings in 
nature . Mal<::e a small phamphlet or start a notebook on this. 
Materials . --Paper; pencil; crayons or paints; sun's rays hitting 
drops of water in all forms (waterfalls, rainbows, lawn sprinklers, etc.); 
construction paper for cover of study. 
Sample. 
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WIND 
CATEGORY VIII - THE CAUSES AND RESULTS OF WIND 
CATEGORY VIII 
CHILDREN SHOULD UNDERSTAND THE CAUSES AND RESULTS 
OF WIND IN OUR WEATHER 
Note . -- Although we have already learned that wind is only moving 
air (section on air), we will still briefly review the cause of wind. 
Wind Caused by Unequal Heat of ~vo Places 
Activity l. 
Instructions. -- Make your own wind. Roll a piece of newspaper 
very tightly and fold it. Light one end of it and then squeeze it into 
a milk bottle. Quickly place the bottle with the burning paper on the 
floor in front of your open refrigerator . Watch the smoke curl around 
the floor. Now quickly run over to the stove and hold the bottle, or 
place it on a shelf above the hot lighted burner . Watch the smoke go 
upward toward the ceiling. Now turn around and watch how the smoke from 
the refrigerator and the smoke from the stoge goes around the room, in 
a circle, from the floor to the ceiling. The cold air from your 
refrigerator is forcing the warmed air from the stove to go upward very 
quickly. A wind has been formed in your ld tchen. 
Materials . -- Refrigerator with open door; heated burner on a 
stove; newspaper ; match to light the paper; milk bottle in which to 
squeeze the paper. 
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Instructi ons. -- Let's see if you can explain the different causes 
of wind pictured below. 
Materials. - - Pencil and paper; or construction paper and crayons 
to make a chart, if you would lilce. Be sure to label the winds 
correctly as follows : 
l. Sea Breeze J. Mountain Breeze 
2 . Land Breeze 4. Tree Breeze 
5. Breeze Up and Dovm a Mountain 
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Wind Cools Things 
Activity J. 
Instructions. -- Make a chart listing all of the things that you 
can think of that the wind cools. You may include drawings or cut-outs 
from magazines. 
Materials. -- Construction paper; magazines for cut-outs; or pencil 
and crayons for drawings. 
Sample. 
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Wind Makes Things Dry Faster 
Activity 4. 
Instructions. -- Add to the last list or chart that you made by 
doing the same to all of the things that you can think of that the wind 
helps to dry. 
Materials. -- Construction paper; pencil; crayon or paints; and 
magazines for cut-outs, i.f needed. 
Sam le. --
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Wind Helps Things to Move 
Activity 5. 
I nstructions . -- Take at least one of the things pictured below 
and make a small booklet, explaining how the wind makes the thing move. 
This will call for your needing a reference book on the subject you 
choose . 
Materials . -- Small booklet ; pencil; and a reference book (preferabl y 
an encyclopedia for children or a book on the subuect) . 
Sample . 
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There Are Many Kinds of Wind 
Activity 6. 
Inst ructions. - - You may copy the scale below forJQur notebook on 
weather or just use it to refer to . It shows us the many kinds of wind, 
according to the speed of the sind. 
I~terials . - - Construction paper f or copying; and a pencil and ruler . 
Semple . 
... -·. 
Winds Are Both Local and Planetary 
Activity 7. 
ji /) 
Instructions. -- Besides the small windsthat you have seen 
previously in this workbook, there are bigger winds that affect us. 
Study the drawing that follows and see if you can figure out where most 
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of our big weather winds come from. Answer the following questions: 
.~ ., 
' ' 
! 
i 
1. Do most of OUl' winds come from the east or west? 
2. Which winds do you SUJl!DSe bring cold wintery air and weat her? 
J. Which of the sinds would bring warmer weather and breezes? 
1~terials. -- Pencil and paper. 
Sample. --
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Winds May Change Directions 
Activity 8. 
; -· 
I 
' { ·~. ~ I I \ ~ 
Instructions. -- There are two easy ways, without weather 
instruments, to tell in what direction the wind is blowing. Try to 
keep a three day record of what the direction of the wind is and check 
it with your paper each day. These are not accurate ways to tell, but 
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do this before you make an instrument to tell the direction, and you will 
appreciate the instrument much more. Watch the smoke from houses, the 
trees and the clothes on clothes lines. Let's see how close you come. 
Materials . -- A paper to keep the direction of each day recorded; 
a pencil; sharp eyes. 
Sample. 
.-" :-::: . . .. -~ 
Note . -- A weather man uses one of the instruments that looks lU:e ~ 
this. 
------. 
'I 
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Wind Changes Its Speed 
Activity 9. 
Instructions. -- Here is a way that you can tell about how fast 
the wind is blowing without an instrument. This does not give us an 
accurate or truthful reading but it helps if we have nothing else . 
Try this for three days. Watch your school flag, as pictured below. 
Materials. Paper and pencil for recording . 
Sample. 
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Note. -- Weathermen use an instrument called an Anemometer 
(an-e-MOM-e-terl, like the one below . 
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Wind Instruments to Make 
Activity 10. 
Instructions. -- With a drinking straw, a pencil with eraser top, 
a paper clip and a common pin, you can make a simple wnn vane as pictured 
below. Stick the common pin through the middle of the straw into the 
eraser of the pencil. Put a paper clip on one section of the straw to 
give it more weight, so the wind can catch it and not just twirl the 
straw around. Now hold it out doors by the bottom of the pencil and you 
have a simple direction instrument. 
Materials. -- Pencil with an eraser; drinking straw; common pin; and 
a paper clip. 
Sample. 
Activity ll. 
Instructions. -- If you would like to make an anemometer, you will 
hae to follow the directions very carefully and match them to the 
pictures numbered under the sample. 
l. Bend a coat hanger so that it looks like the picture number l. 
2. Hold a medicine dropper over a flame, so that the glass end melts 
and is closed. 
J. Place the hot dropper onto a saucer to cool. 
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4. Find a large milk carton and cut out the corners, very carefully, 
as pictured in number 4. Cut out four corners. 
5. Put the corners aside. They should look like picture 5. 
6 . Paint a stripe around one of the four cone cups that you have gathered. 
You can get a cup from your nearest ice-cream store , shaped into a cone 
. 
like those pictured. You will need four of these. 
7 . Cut slots, about i of an inch wide, in the sides of each cup. See 
picture 7. following to see where to cut the slots. 
8 . Push the corners of the milk carton through each cup's slots, as in 
picture 8 . 
9. Take the rubber top off the medicine dropper, as in picture 9. 
10. Place the glass part of the medicine dropper over the coat 
hanger, as in picture 10. 
11. Now, fold the milk carton corners around the medicine dropper and 
hold them in place by attaching paper clips to the opposite milk carton 
arm, as in picture 11. 
12. Do this to all four paper cups and their milk carton arms, until you 
have an instrument like the one pictured in 12. 
Materials. Medicine dropper; milk carton; four paper cup cones; 
a flame; a coat hanger; scissors; paper clips; some paint or crayons for 
the stripe . 
Sample . 
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Activity 12. 
Instructions. -- If you would like to make a wind direction instrument 
that is more like the weatherman's than the one in Activity 10., use the 
same directions with the milk carton and coat hanger as in Activity 11. 
Instead of cutting out the corners of the carton, cut out two arrows as 
in the picture below. Use a medicine dropper in the same way, as the 
directions on the last two pages showed. 
Materials . -- Milk carton for cutting out two arrows of the same 
size; a medicine dropper to heat and close one end of the glass, then 
place over the coat hanger; a coat hanger to twist into the shape 
pictured below; paper clips to hold the arrows in place; the glass part 
of the medicine dropper toslip between the two arrows that are clipped 
together; scissors to do the cutting. 
Sample . 
1.31 
1.32 
There ."'-re Harmful Winds 
Activity 1.3 . 
Instructions. -- Make a short report on either tornados or 
hurricanes . You could make it part of the book~et that you have 
accumu~ated on charts and written things of winds . Be sure to inc~ude 
these things about the tornado or hurricane : 
1 . Cause .3. About How Str ong the Winds Are 
2. Vlhat They Do to Wind L,. Vl'hat They Do to Things in Their Path 
5. About How Long They Last 
The pictures below may help uou . 
Materials . -- R~ference books; small booklet; pencil and crayons, 
if needed . 
Samp~e . 
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CLOUDS 
CATEGORY IX - HOW CLOUDS FORM 
CATEGORY X - KINDS OF CLOUDS 
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CATEGORY IX 
CHILDREN SHOULD UNDERSTAND HOW CLUUDS FuRM IN THE ATMOSPHERE 
Clouds Are Made of Water 
ActivJ..ty .L. 
Instruc~J..ons. -- Make your own cloud: Get a milk bottle; let a few 
drops of water from the faucet drop into the dry bottle; light a wooden 
match and let it burn inside of the bottle; then blow into the bottle. 
You will see a cloud form. It has formed around the dust particles from 
the smoke of the burned match. 
A cloud is only water vapor which forms into a shape around the dust 
particles in the air. We usually cannot see these particles in the air 
unless you have noticed a beam of sunlight and the dust in it. 
Materials. -- Milk bottle; drops of water; wooden match; and breath 
from a person's mouth. 
Sample . 
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Sources of ..Vater for the Clouds 
Activity 2. 
Instructions . -- Make a chart or check list of all the places on the 
earth that you can think of, from which the clouds could get water . The 
picture below will give you a start. If you like to collect pictures or 
draw, you could show these places if you choose to make a chart . 
Materials. -- Check list -pencil and paper . For a chart -
construction paper; paints or crayons ; pencil with which to draw; or 
magazines from which to cut out pictures of the earthYs water . 
Sample . 
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Instructions. 
How It Actually Works in Nature 
Activity J. 
From the following sample picture, try to write a 
short paragraph on how a cloud is formed. 
Materials . -- Paper and pencil. 
Sample. 
Vfuat Clouds Are Really Made of 
Activity 4. 
Instructions . -- By looking at the picture try to answer the following 
questions : (All clouds aren't exactly like thisone) 
l. What do the ice crystals, snow, etc. form around? 
2. Why isn't the cloud just plain water droplets ? 
J. Why is the top of the cloud mostly ice instead of water or rain 
drops? 
4. How many different forms of ·ice or water could you find in a 
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cloud? 
Materials. -- Pencil and a paper for answering . If you want to 
make a chart use construction paper (white) and pencil; and label 
carefully. Then attach your answers to the quest±ns below the chart. 
Sample. 
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CATEGORY X 
CHILDREN SHOULD UNDERSTAND THAT THERE ARE MANY KINDS OF CLOUDS 
Three Main Types 
Activity l. 
Instructions . -- If you can remember t he three main names of clouds, 
you will find it easier to understand and recognize the more difficult 
names, most of which have these names in them. Each morning, noon and 
night for a week look for these types of clouds and write the type you 
saw each day. Copy the following chart to keep a record: 
Mon. Tues. Wed. Thurs . Fri. Sat. 
Materials . -- Sample below to which to refer: white paper for the 
record and a pencil. 
Sample. 
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Names of Clouds Are Many 
Activity 2. 
Instructions. -- Try to match the real name of the cloud with the 
"sound" name of it. Draw lines from the right name in the first column 
to its "sound name in column II. The "sound" names are in parenthesis 
like this - ( ). 
Materials. Paper for copying the columns and a pencil for the 
matching . 
Sample . 
Column I 
Cumulus 
Facto-cumulus 
Strato-cumulus 
Stratus 
Nimbo-stratus 
.H to-stratus 
Cirrus 
Cirro-cumulus 
Cirro-stratus 
Al to;-:cumulus 
Cumulo-nimbus 
Column II 
(sirr' us) 
( al'' toe-stray" tus) 
(nim'' bo-stray' tus) 
{stray' tus s) 
(frak' toe-kewm' yu luss) 
(stray' toe -kewm' yu luss) 
(kewm' yu luss) 
Clouds Are Named for Their Size, Height, and Shape 
Activity J. 
Instructions. -- By looking at the picture in following sample, try 
to fill in the names of clouds beside its correct meaning. The first 
letter is given. 
141 
Materials . Pencil and paper for copying and filling in. 
1. ~c _____ _ It means a "heap" or ''pile". These clouds are flat 
on the underside. They can be thin or measure a mile or more in 
thickness. These clouds often cover mountains and begin when the warm 
air of the day-time goes upward and cools. In the evening they become 
small and disappear. They are fluffy looking clouds. 
2 . F Strong winds often tear these fluffy clouds into 
pieces. They are parts of much larger clouds before the wind breaks them 
up and makes them race across the sky. 
J, =S~------------- These clouds are not as fluffy as cumulus clouds. 
They spread out in irregular patches . They are common before and after 
a thunderstorm and at sunset. They are a kind of cumulus cloud~: 
4.S ~------------- These clouds are flat both on top and on the bottom. 
They seem to have no thick or thin parts and look as though they are a 
thin sheet across the sky. They form near to the ground and also high 
in the sky. Hazy sunlight may show through these clouds. They may 
cover hundreds of miles or may be smaller. At night they form near the 
ground. If they are in the sky in the morning, they probably mean a 
clear, warm day, later. 
5. N This kind of cloud has no special shape, but often 
looks something like cumulus clouds; only grayer in color. They form 
thick layers and often bring rain. They are a kind of stratus cloud. 
6 . C These clouds are curly wisps of clouds, like curls of 
white hair. These clouds only are high in the sky where it is cold. 
Some are blown out into curves and others form silvery nets of ice 
particles high in the sky. 
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7 . ~c ____________ _ These clouds are a type of cirrus cloud after or 
before rain or snow. They are like white veils and seem to form "halos" 
around the sun or moon. 
8 . A These clouds are 2 to J miles high. They are a kind of 
stratus cloud and they look dark blue or gray. They usually hide the sun 
or moon and are quite thick blankets or sheets of clouds . These clouds 
bring snow or rain. 
9. ~c ______________ These clouds are the highest of the cumulus clouds 
and look half like wisps and half like cumulus clouds . They are usually 
made of ice because they are so high. They are often called Mackerel 
6louds because they almost look like the scales on a fish. 
10. A These are another kind of cumulus cloud, which often 
looks gray and something like Mackeral Clouds. They usually mean rain in 
about 8 hours . 
11. ~c _____ _ These clouds are the big thumderheads. They are the 
h~ge, piled-up clouds . These clouds often bring thumder storms or rain. 
These clouds look like big white clouds far away, but cut off the sun 
and look dark as they move above you. 
*Note . -- The first letter of each name is written in to give you a start. 
Sample. See next page. 
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WATER 
CATEGORY XI - EV1~0RATION AND CONDENSATION 
CATEGORY XII - WATER COMES OUT OF THE AIR 
CATEGORY XIII - WATER CYCLE 
·CATEGORY XI 
CHILDREN SHOULD UNDERSTAND THE PROCESS OF EVAPORATION 
AND CONDENSATION 
Where the Water Comes From 
Activity l . 
Instructions. We already know how water gets into the air to 
form clouds. This is the same thing that we are talking about when we 
use the word "evaporation". To sharpen our memory let's again look at 
the picture of water going into the air (below). Try to guess how this 
water gets into the air in the first place. Also add to your check list 
of all of the water, or things that hold water, from which the air can 
eventually get some of its water. 
Materials. -- Pencil; paper; and the check list made in Category IX, 
Activity 2. 
Sample. 
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Meaning of Evaporation 
Activity 2. 
Instructions . -- Using a dictionary or the small dictionary in the 
back of thi s booklet, look up the word nevaporation n. Write the meaning 
in your weather booklet or on a piece of paper. 
Materials . - -Preferably, a childrens dictionary, such as Webster' s . 
Evaporate Some Water 
Activity J. 
Instructions. -- If you haven ' t al ready, do the experiment in 
Cat egory V, Activity 14 . Fi nd two bottles exact ly the same size . Fill 
both wi th the same amount of water . Put them on a window sill, wi th one 
in the sun and one in the shade . Look at them after a hal f day . One 
has much less water than the other . Where did that water go i n the 
bottle in the sun? It evaporated . 
Materials . - - Two bottles alike; some water; a shady spot and a 
sunny spot ; half a day; a ruler to measure the loss of water . 
Sample . --
Note . -- Be sure to leave the covers off until after, when you 
want to measure or show peopl e the difference , 
, ..... J • ·' 
~.) ~· !. :lJ { .• ~~· •' ; 
,., 
.. , ...... ,. , ..... 
. i 
Instructions . 
Prove Evaporation 
Activity 4 . 
We can prove that the air has taken this water by 
keeping the covers on the two bottles and do the same experiment as 
before - Activity 3. As you can see, there is no loss of water if the 
covers are on tight. The water couldn't get into the air, could it? 
Materials. -- Two bottles with the covers tightly on; some sun and 
some shade; a half day. 
Sample . 
Water Vapor Forms Clouds 
Activity 5. 
Instructions. -- Put a kettle of water on a stove, heat it, and 
watch the water come out to form clouds of water vapor. Something else 
is happening here that we should understand. Try to guess exactly how 
that water forms a cloud. See next activity. 
Materials . -- A kettle; a stove; some heat; a half of the kettle 
filled with water. 
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Sample . 
Activity 6. 
Instructions. -- When the water in the air forms a cloud it has 
gone through a process that we call "condensation". }:'his happens when 
the water in the air gathers together, by clinging to dust particles or 
something else in the air, to form droplets of water. Clouds are just 
masses of these droplets. See the picture under Clouds, Category IX, 
A tivity 4. 
c 
Now let's make our own "condensation". Place a dry bottle and a 
bottle half filled with water in the sunlight for two hours. Leave the 
covers on the jars. Wilen you go back to look at the bottle with water 
in it , notice the drops of water or misty film on the sides of the 
bottle. The other bottle is still dry and the same as when we began . 
The droplets of film have clung to the sides of the bottle and formed 
bigger bits of water. This gathering and forming drops is condensation. 
Materials. -- Two bottles; some water in one; two hours of 
sunlight. 
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Sample . 
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Condensation is Speeded by Cooling 
Activity 7. 
Instructions . - - Pour the water from the bottle in the last 
~-·'# . 
t .. . _ .. ·, · 
experiment (Activity 6.) into a glass filled with ice cubes and some 
red ink added to the water. If you wa:bt condensation to happen quickly 
add a little salt. Place a saucer under the glass. 
Notice how the ice cubes and water inside the glass is colored red. 
Now watch the drops that form on the outside of the glass and drop into 
the saucer . The drops on the outside are not colored, but clear drops 
of water. The coolness around the glass has made the water in the air 
around the glass condense to form clear drops on the outside of the 
glass. 
Materials . - - A drinking glass; ice cubes; water from the faucet 
or the last experiment; red ink; a saucer; and salt if wanted for speed. 
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Evaporation and Condens~tion Work Together 
in the Air to Fb~m Clouds 
Activity 8 . 
'· 
Instructions . -- This will be a revi ew of these two processes and 
show you how they work, one after another , to form our clouds and weather. 
Us i ng a milk bottle, blow into it . You have put water § rom your 
breath and a wind into the bottle . See how the cloud forms . But if you 
cover the bottle and let it stand in a warm pl ace for a few minutes, the 
cloud disappears. The air in the bottle has taken up the water by 
evaporation . We can ' t see any cloud or water, can we? Now leave the 
cover on and quickly cool the bottle, preferably in your refrigerator. 
See the film or cloud that forms . The cooling of the air in the bottle 
has made the water inside the bottle condense just as the cooler air 
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high up in our atmosphere makes the water condense into clouds. 
Materials.-- Milk bottle; your breath; a warm place for the bottle; 
a refrigerator to cool the bottle. 
Sample. 
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CATEGORY XII 
CHILDREN SHOULD UNDERSTAND HOW WATER COMDS OUT OF THE AIR 
Review of Cloud Formation 
Activity l. 
Instructions. --Before going on l et 's review the structure of a 
cloud, so that we will better understand what makes our wet weather . 
Look at the picture in the sample and read the explanation under 
this very carefully. Then see if you can explain the different forms 
of water in a cloud to your teacher. 
Materials . --
As the cloud forms the water vapor in the air becomes cooler 
and gathers together into drops to form the cloud. The water has 
become cooler because it has risen in the air to higher 
atmosphere where the air is always cooler than on the ground. 
If the cloud is a big one and part of it is quite high in 
the sky, the top of the cloud will be quite cold. The water that 
goes to the top of this cloud will, naturally, become frozen when 
it condenses . Usually this water becomes ice crystals . 
If the water doesn't get up this high inn the cloud, but 
stays in the middle part of the cloud, it will still probably 
be quite cool. The water usually frosts over to become snowflakes. 
Sometimes the ice crystals from amve fall down into this part of 
the cloud; so this part also often has ice crystals in it. 
The lower part of the cloud is usually the warmest part, 
because it is nearest the ground and its heat. If the weather 
is warm and the cloud is not too far away from the ground, this 
lower part will probably have raindrops in it. If the weather 
is very cold it'll probably have snowflakes in it also. 
If some of the ice crystals and snowflakes from the upper parts 
of tne cloud become too heavy and fall down through the cloud to 
the bottom part, wnatever faJ.ls out of -cnt::: e.ioud depends un "Lhc 
-cemperature. If the lower part of the cloud is quite warm, the 
frozen ·water will melt into rain drops. If it is cold, the frozen 
water will probably stay frozen and even maybe freeze more before 
falling to the ground. 
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Sample. 
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Precipitation Chart 
Activity 2. 
./a f(' ..... ,_:/ .. ~ "· ·r .. 
·~J.;), . 
Instructions. Since there are many kinds of water, in different 
forms, falling out of clouds, we should be able to recognize the 
different kinds; and even, maybe, tell how they happen. Looking at the 
different kinds of water can be very interesting. The word used to 
describe all kinds of wet weather is rrprecipitation". 
If you make a precipitation chart, like the following one, you'll 
find that you know a great deal about wet weather when it is completed . 
Please do not try to fill yours out until you have done the next few 
activities on rain, sleet, hail, etc. If you make your chart before 
studying each kind of precipitation, you will know what to l ook for when 
you are compring the different kinds. 
}Aaterials . -- Use large oak tag; crayons or paints for lettering; 
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a ruler for measuring (be sure to make each square or block even by 
using a ruler and its inches) . 
,·-;. .'.~ ... _ 
' . 
<f .. _ ~. 
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Rain 
Activity ,3. 
Instructions . -- Study the picture below then try to answer the 
questions. After your teacher has checked your answers, fill in your 
precipitation chart under rain . 
Materials. -- Pencil; paper; and chart already made in the l ast 
activity. 
l . Could the cloud hold any more water? 
2 . What happens when the cloud becomes too heavy with rain? 
.3. Is the air usually warm or freezing when it rans? 
Sample. 
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Snow 
Activity 4. 
Instructions . -- Look at the picture in the sample, try to answer 
the questions and let the teacher check the answers; then fill in your 
chart . 
Materials. -- Pencil; paper; and chart . 
l. Was the air warm or freezing when it snowed? 
2. Is the cloud too heavy to hold any more water? 
J. With what is the bottom part of the cloud probably made up·r 
4. Did this snow used to be water? 
5. Why did it snow and not rain? 
Sample. 
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Sleet and Hail 
Activity 5. 
Instructions. -- Look at the picture in the sample and read the 
explanation below very carefully. Then answer the questions and fill out 
your chaJ.~t. 
"Sleet" is rain drops that have left the cloud as rain, but 
has frozen on the way to the ground because the air is so cold 
near the ground. 
uHail" was frozen in the cloud and blown back into the 
cloud again and again by the strong wind. Each time it is 
blown back into the cloud it gets another coating of ice or 
frost . Tnis makes the hailstone very thick and heavy. 
Materials. -- Pencil; paper; and your chart. 
l. W'.nich is heavier, sleet or hail " 
2. Vfuich was frozen before it left the cloud? 
J. What happens to the raindrops that turn into sleet on the way 
to ghe ground? 
4. How is the hailstone frozen so thick and why is it so heavy? 
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.(..' ... .' 
' . ·~ -.· \_J • • . · • 1 .. I 
.... ..... _ 
.... .. ... ..;I' 
' '· 
~ .. 
•: 
/, 
..;; . 
,) . [ /" 
Fog 
Activity 6. 
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Instructions. -- Look at the picture in the sample; try to answer 
the questions; then fill in your chart. 
~~terials . -- Pencil; paper; and the chart 
l. Why do you suppose fog forms near to the ground, always when 
the weather has turned cooler - a disk, in early morning, or 
near the tops of mountains? 
2 . Could fog form if the air weren ', t filled with water? 
3. Does a cloud of fog usually form on a warm sunny day? 
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Note . - - Dew and frost are both fonmed on the ground and both cling 
to cool objects near the ground. 
Dew 
Activity 7. 
Instructions. - - Look at the picture; try to answer the questions; 
then fill your chart in . 
Materials . - - Pencil; paper; chart 
l. Has the air much water in it near the ground when dew forms? 
2 . Is the air freezing when dew forms? 
3. Is it a little cooler near evening? 
4. Doesn ' t dew usually form in the evening? 
5. Why can you see dew only on cooler things near the ground, such 
as cars, grass, etc . 
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Frost 
Activity 8 . 
Instructions. -- Look at the picture; answer the questions; then 
fill in your chart. 
Materials. -- Pencil; paper; chart . 
l. Frost is much like dew in what way? 
2. Does the temperature have to be freezing for you to see frost? 
J . Vfhat is the only difference between dew forming or frost 
forming? 
4. Do both dew and frost cling onto things that are cooler than air? 
Semple. 
Note . -- Now let's take a closer look at these different forms of 
-q:ater. 
Snowflakes 
Activity 9. 
Instructions . If you can get a microscope or magnifying glass 
take a closer look at 5 or 10 different snowflakes. They will all look 
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the same in one way but will still have different shapes . 
~raw some of the shapes that you see; or describe them on your 
chart . Answer the question below. In the sample is a picture to give 
you a stm·t. 
Materials . -- Microscope or magnifying glass; snowflakes; white 
drawing paper; precipitation chart. 
l. In what way are all snowflakes alike? 
Sample . 
;~:- _ Sleetdandi Fiail 
Activity 10. 
Instructions . -- Sleet and hailstones look much alil<:e, but are 
really quite different . Hail is usuall y heavier since it is frozen 
over more Urnes. You can tell the difference by trying to cut through one 
of these ston~s. If you cut a hailstone in half, you will be able to 
tell how many times it has been blown back up into the cloud by counting 
the nlunber of rings on the inside . 
Materials . -- Sleet, and hailstones; a kitchen cutter; then count 
the rings . 
Samnle. --
Instructions . 
k . I L ' \~.J­
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Make Your Ovm 
Activity ll. 
You will be able to see frost that is like snow, and 
ice that resembles sleet and hail, if you just use your refrigerator . 
Open your top freezing section and be sure that it has been frozen for 
a little while before you loo1c at it. Around the top of the whole section 
is frost that has formed as snow forms. Inside of the ice cube tray is 
frozen water that has the hardness of sleet or haiL 
Materials . -- Your refrigerator . 
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Measuring Water that Comes out of ihe Air 
Activity 12. 
Instructions . -- Using an olive jar, ruler and paint brush, 
measure every t inch on the olive jar and mark it . Then paint the 
measurements on the jar. Then during any rain storm place a coffee can 
or any tall container outdoors for the duration of the storm. Then 
pour all of the water that you have collected into the measured olive 
jar and read the nearest number to where the water comes. 
Materials . -- ODVe jar; ruler; paint brush; coffee can or other 
container; a rain storm. 
Sample . 
,.4' .. · - - -,., I ... __ 
I , ------·~ -·-·· 
I / ."~I / 
__ .. , ........ ,. 
·i. 
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Note. - - This is just the rain gauge that the weather man uses. It 
actually works just like the one that you made above in the last 
activity . 
/. ' 
.. ' 
/ 
Note. - - This instrument is called a hygrometer . It also measures 
water in the air , but does nmt measure rain . It measures water in the 
air at any time and lets us lmow when there is a lot of wa.ter in the 
air and a storm is coming . 
/' .:.· 
I.: / 
,: 
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CATEGORY XIII 
CHILDREN SHOULD UNDERSTAND THE WATER CYCLE 
Note. - - Since we have already looked at evaporation, condensation 
and the different kinds of water i nnthe a i r, we should take a look at 
the water cycle . You probably already Lmderstand the water cycle if you 
have understood the past experiments . 
Water is constantly going around in the air and ground . It rains; 
the water soaks into the soil; feeds the plants and trees; runs into 
rivers and lakes or oceans; evaporates int o the clouds in the atmosphere; 
condenses into more rain or wnow, etc . ; and the cycl e starts all over 
again. 
Activity l. 
Instructions. - - The next page is a water cycle picture . There 
are blank spacea where the lines are drawn all around the arrows . In 
each space is a first letter of a word that should be written there to 
tell what is happening . The words are written below. See if you can 
list the words that belong on a piece of paper or copy the cycl e and 
label it correctly . 
Materials. - - A piece of paper; or some const ruct ion paper for 
copying and crayons or pai nts for coloring . 
Words : Rain or Snow 
Ground '!Vater 
Vapor 
Soil 
Samue. -- See next page . 
Evaporation 
Clouds 
Condensat i on 
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STORMS 
CATEGORY XIV - THE CAUSES OF SOME OF OUR STORTVJS 
CATEGORY XIV 
CHILD~~ SHOULD UNDERSTAND THE CAUSES OF SOME OF OUR STORMS 
TI1e Common Thunderstorm 
Activity l. 
Instructions . -- A thunderstorm is both a wind and electric storm. 
We probably have all seen a t hpnderstorm and the big thunder head cloud 
that goes with this kind of storm. 
Below, under material s , will be a list of all the things that 
happens to make a thunderstorm. The list is in the right order of how 
~he things happen and the list is numbered accordingl y . Please read it 
carefully. After reading it, turn to the next two pages and see if you 
can match some of the numbers of the happenings on this page with the 
pictures on the next pages. Put the numbers from this page on the 
lines ( ) underneath the labels for the pictures. Every single 
number is not covered in the pictures and the pictures are not in order; 
so be very careful and look back to find the exact number. 
Materials . -- A pencil and paper. 
1. Hot air rises and a wind develops, going up into the cloud. 
2 . Another wind seems to come dovm toward the ground, causing up 
and down winds and some swirling. 
J. The rising air mru{es a bigger , billOWJ clo~d . 
4. The cloud fills with moisture and vapor freezes into snowflakes 
and sleet at the top of the cloud. It rains from the bottom 
of the cloud. 
5. Powerful wind currents sweep through the cloud . 
6. The tossing of the sleet and snow causes them to be charged with 
electricity. There are two kinds of electric charges , 
positive (J1 and negative (-). 
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7. These charges are very attracted to each other and want to get 
to each other. So they jump from one snowflake, or sleet drop, 
to another, in all parts of the cloud. 
8 . As they jump over to each other they cause a spark and form a 
pathway, called an electric current . 
9 . The~ - glow from these sparks is what we call lightnm:i!g·; . 
10. Sometimes these sparks jump to the earth below the cloud, to a 
charge that is on the ground. 
ll . As the heat from these sparlcs shoot through the air, it causes 
the air around it to expand suddenly. This pushes against the 
air beyond it . Ripples of pushed air spread outward and cause 
loud sound waves. T'.ne sound waves vie hear is called thunder. 
Sample. 
G!t ·') ' '(- ) / ,-) J-- . 
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I\~nsoon 
Activity 2. 
Note. -- Wind storms are quite conunon in all parts or the world, but 
a monsoon is common in only certain sections. The winds of the monsoon 
blow across countries thatme near the equator or just south of it. India 
and Southern P~ia have big ones, while smaller ones occur in Africa and 
parts of North and South merica. Monsoon is an Arabic word that means 
season, because these winds usually blow steadily for almost six months. 
Instructions. -- Read the main things that cause a monsoon and 
look at the pictures that show the things that make up a monsoon. Then 
look at the picture in the sample and see if you can explain why that 
picture of India tells you that it has many monsoons and lots of rain . 
Write a short story on why India has monsoons and the most rain, usually. 
Materials. -- Camp9sition paper and a pencil; the causes of a 
monsoon , as stated below: 
1. A hot land near the equator that gets a great deal of sunshine. 
2 . The land is almost surrounded by water. This causes breezes 
from the water to push up the hot air on the land, constantly. 
J. The combination of the hot sun and land, plus the surrounding 
water and its breezes, creates a wind cycle. This wind cycle 
builds up as it g~o~e_s __ al~o~n~g~·--o-----.---
.:J '· 
';" , ... 
/ 
.ll I ·' _ .. ·. 
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4. Inland mountains force the wind up higher into the sky; even 
higher than usual. 
5. Ynis rlSlng air gathers a lot of moisture, since there is a lot 
of water surrounding the land and it goes so high into the sky . 
6. When this wind is forced to rise higher because of the mountains, 
the clouds, of course, condense more water vapor. This causes 
it to rain and rain . The rain seems to drench the land. 
Sample . -- Write a short story about why India has the monsoons 
and, usually, the most rainfall each year. Loolc at the picture before you 
vr.c:i:l!Be . 
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illornado 
Activity 3. 
Note . - - A tornado is another kind of wind storm. Tornados are 
common in parts of tl)i$ and many other countries . They form over hot, 
dry, desert -like places usually . 
Instructions . - - Make a bulletin board display about tornados. Be 
sure to include how they form. You may use oak- tag or construction 
paper . See if you can find some cut-out pictures to show what they 
look like; possibly, from magazines . 
Before making your display, read the part below (under materials) 
that tells hwvl a tornado forms . Then be sure to look at the sketch of 
its formation, also, before you begi n . 
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1~terials . - - Oak-tag or construction paper; pencil; scissors; 
g~ue or s cotch tape; co~ors - either crayons or paints ; thumb tacks; 
explanation or hu'W a tur:nadu furms , ao given ueluw : 
1 . A tornado i s a wi nd storm caused by very hot air and cooler 
air meeting . 
2. They usually start over a very hot land area, such as a desert. 
3. The greater the difference of temperature in the hot and cool 
meeting air, the greater the wind will twirl . 
4. The wind gets going at such a speed that it makes a great 
funnel - shaped, whirling, wind that can even pick up houses and 
cars that are in i ts path . 
5. Tornados have a shirl ing, narrow path and do not last too long. 
But these winds are very strong inside of its funnel and can 
do great damage . 
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Hurricanes 
Activity 4. 
Instructions . ·-- ill1other kind of wind storm that does just as much 
damage as the tornado is called a hurricane . Other words for this kind 
of storm are typhoon and cyclone . A hurricane is different than a 
tornado, though, in many ways. 
Read about a hurricane under the next section (Meterials) ; then 
look at the picture in the Sample. This picture shows some of the 
differences between a tornado and a hurricane . 
After reading and looking at the difference betvreen the two storms , 
s ee if you can add to the bulletin board display that you started in the 
last activity . Write a short description of the difference between these 
two kinds of storms and place the corrected copy on your display . 
Materials . -- White composition paper; pencil; and construction 
paper or oak-tag upon which to ~rame the description . 
l. Hurricanes form over water; usually near the equator . 
2. They are also caused by hot air and cold air meeting. The hot 
air rising from the sea or ocean near the equator and the cold 
air mass that meets the rising warm air, creates a strong wind . 
J . Vlinds usually build up and swirl until they are several hundred 
miles in vridth . The storm moves northward in a curved path . 
4. There is usually a calm spot about 15 miles wide, right in the 
center of the huge storm. 
5. Tnis kind of storm brings a great deal of damage, including 
floods , heavy rain, heavy vrind, huge waves, etc . 
. ....... 
·-" 
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WEATHER INSTRUivfENTS AND WEATHER STATION 
CATEGORY XV - THE USE OF WEATHER INSTRUMENTS AND 
YOUR OWN WEATHER STATION 
CATEGORY XV 
CHILDREN SHOULD UNDERSTAND THE USE OF WEATHER INSTRUMENTS, IN ORDER TO 
KEEP THEIR OWN WEATHER CHARTS OR WEATHER STATION 
Weather Instruments 
Activity 1. 
Instructions. --Below is a picture of a radiosonde; the weatherman's 
ballon instrument. Add to yam~ weather notebook a section on the 
weatherman's instruments . You may draw some of the ones that you haven't 
already made. Be sure to explain how they work and what they tell us . 
The picture below will give you a start . 
Besides the radiosonde , pl eas e include radar at least . 
Materials . - - Your notebook; drawing paper if wanted; composition 
paper; pencil; crayons ; reference books (see Bibl iography) 
Sample . 
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Review 
Activity 2 . 
Instructions. - - Below are some of the weather instruments used in 
weather forecasting . You have become acquainted with them if you have 
dorethe activities in this booklet. 
See if you can write the correct name of each of the pictured 
weather instruments, w"ithout looking back. Afterward, you may correct 
them by looking back and finding them. 
1. 
Materials . -- Pencil and paper. 
Sample . 
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Your Own Weather Station 
Activity .3. 
Instructions. -- Below is a check list of each of the important 
weather aids and instruments that could be made in this workbook. Before 
the last activity in this workbook you should finish each of these weather 
aids, so that you may have your own weather station. In order to fill 
in the chart in the last activity, you should have completed this cheCk 
list. 
Vllien you have finished each of these instruments and aids, you 
will have completed a weather station all of your own. 
1. 
2. 
.3 . 
4. 
5. 
6. 
7. 
8 . 
9. 
10. 
Materials. -- Pencil and paper. 
Sample. 
----------- Weather Symbols 
----.------- U.S. Weather Map Outline 
------------ Checking a Thermometer 
--------- Temperature Chart 
----------- Barometer 
------------ Beaufort Scale 
----------- Wind Vane 
------------ Anemometer 
------------ Precipitation Chart 
----------- Rain Gauge 
Category 
II 
II 
v 
v 
v 
VIII 
VIII 
VIII 
XII 
XII 
Activ-l ty 
2. 
.3. 
5. 
2. 
15. 
6. 
10., 12. 
11. 
2. 
12. 
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Weather Chart 
Activity 4. 
Instructions . -- Now that you have completed your weather station, 
you will be able to fill out your weather chart. 
Please use construction paper and copy, carefully, the chart 
pictured in the sample below. Keep a record of the weather and see if you 
can finally predict the weather from the record that you have kept. 
Materials. -- Construction paper; ruler; pencil or paints . 
Sample . 
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UNIT 2 - THE SKY 
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TABLE OF CONTENTS 
The Sun Is Far Away 
The Sun Heats and Lights the Earth 
~fuen Sunlight Is Concentrated, It Is 
Hot Enough to Burn Something 
The Earth Moves around the Sun 
When We Turn toward the Sun We Have 
Day, and ''hen We Turn Away from the 
Sun We Have Night 
The Sun Is Many, Many Times Larger 
Than the Earth 
The Shape of the Moon Seems To Change 
As It Travels around the Earth 
There Are Four Directions 
The Earth Revolves on Its Ovm .Axis 
The Earth Keeps in the Same Path 
around the Sun At 1'11 Times 
The Sun Rises and Sets at Different 
Times Each Day 
We Have Seasons Because of the Way 
The Sun Shines on Our Part of the 
Earth 
The Sun Is Made of Hot, Glowing Gases 
Sunlight Is Necessary To Li ve on the 
Earth 
The Light Makes the Stars Seem To 
Disappear in the Daytime 
The Moon Is Smaller Than the Earth 
or the Sun 
The Earth's Nearest Neighbor in the 
Sky Is the Moon 
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the Sun 
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Space and Space Travel 
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CATEGORY I 
CHILDREN SHOULD UNDERSTAND THAT THE SUN IS FAR AWAY 
Activity l . 
Instructions . -- Find pictures that show t hat large things l ook 
small when they are far away . Get s ome close pictures of the sun, then 
s ome far away pictures . Things far away l ook small e ven though they are 
very large . This is true of the sun . Make a booklet of t hese pictures. 
Mate-rials . -- Magazines, drawing paper, paste, ot her r ef erence 
materials and fasteners f or the booklet . 
Activity 2 . 
In~tructions . -- On a dark day, draw shades and make the r oom as 
dark as possibl e . Two flashl i ghts, the same size are lighted at points 
near and distant t o each child . The child should l ook through dark 
cellophane . An analogy should be made between the sun and more distant 
s1.m . Explain why stars l ook small er than the sun t o us . 
Mater ials . - - Two fl ashlight? ) cellophane and a dark day with 
drawn shades in the r oom. 
190 
CATEGORY II 
CHILDREN SHOULD UNDERSTAND THAT THE SUN HEATS AND LIGHTS THE EARTH 
Activity l . 
Instructions . -- Feel different things that have been warmed by 
the sun . :!hat is the hottest thing you can find? Compare this t o the 
heat of the sun. Do we receive much of the sun •s heat? 
Materials. -- Sun and objects that have been in the sun . 
Activity 2 . 
Instructions . -- To show the effect of the sun 1 s warmth, place 
one jar of water in the sun, and1one in the shade . In one-half day 
compare the two jars t o see which is warmer . Is there much difference? 
Materials . -- Sun, shade and two jars filled with water . 
Activity J . 
Instructions . -- The sun is like a great lamp that lights up the 
world . It is so bright that we can not l ook t oward it . At sunrise and 
at sunset when there is a thin cloud it l ooks like a huge ball. It is 
made of many kinds of gases. . These gases · a.re hotter than any heat you 
know. That is why the sun shines so brightly . It is mill i ons of miles 
away from the earth . Its rays go straight out in all directions . Some 
of its rays reach the earth . They pass through the air around the 
earth and give s heat and light . 
Draw on the board a large ball . This represents the sun . Draw 
a tiny ball the sirze of a marble . This will be the earth . You will 
see that you will need more than a million earths or marbles t o fill up 
one sun or large ball . 
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Mat erials . - - Blackboard and chalk . 
.Sample. - -
'· 
\ 
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Act ivity 4. 
Ins t ructions . -- Draw the shades over a wi ndow . Now stand in t he 
shadow. Do you feel just as warm? What does drawing t he shade de t o t he 
light? The direct sunlight has been cut off . 
Wzter ials . -- Window, sunlight and a window shade . 
Activity 5. 
I nstruct i ons . - - Let the s t.m ' s 1 ight come through a small openi ng . 
Does it pass in a straight l i ne or spread a r ound through the r oom? 
Practi cal l y all sun ' s light is seen t o pas s through openings i n a straight 
l i ne . 
Mater ials . -- Sunl i ght and a piece of some kind of material with a 
hole i n i t . 
Activity 6 . 
Instructions . - - Use a prism t o hold up t o a ray of sun in order t c 
demonstrate t he col ors that the sun gi ves us . Col or these col ors on 
dr awing paper wi t h car yons . JlJ:.'e there many col ors ? 
IVI..ater ials . 
Sampl e .. 
Prism, sun, crayons and drawing paper . 
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Activity 7 . 
Instructi ons . -- After it has rained, go outdoors and try t o find a 
rainbow in the s ky . If not, l ook for pictures of rainbows . What causes 
a rainbow Look f orinformation about rainbows . Draw a picture of a 
rainbow and col or with crayons or water col ors . 
1~terials . - - Rainbow, reference material, crayons, water col or 
paints and drawing paper . 
Activity 8 . 
Instructions . - - Place thermometers 1..mder white and black cheese-
clot hs and observe the difference in temperature when both are exposed 
t o sunlight for equal periods of time . Is there much difference? Why? 
fvle.teri e.ls . -- Two thermometers, a piece of white cheesecloth, a 
piece of black cheesecloth e.nd sunlight . 
Activity 9. 
Instructions . -- Study on a map t he heat belts of the world and 
determine the relation between temperature and occupati ons and mode 
of living . Make a chart showing differences . 
Materials . -- Map showing heat belts, chart paper and pen . 
194 
CATEGORY III 
CHILDREN SHOULD UNDERSTAND THAT WHEN SUNLIGHT IS CONCENTRATED, 
IT IS HOT ENOUGH TO BURN SOMETHING 
Activity 1 . 
Instructions. -- Hold a reading glass so that the sun can shine 
through it. Then lay paper on a pan so that the sunlight comes through 
the glass and strikes the paper. Move the glass until the sunlight makes 
a very bright spot on the paper. Keep moving the glass until the spot 
gets very small. Then watch the spot. 
If the sun is bright and if the spot is very small, the paper will 
soon get very hot. It will get hotter and hotter until it burns. 
You can burn wood shavings with a reading glass. Put the shavings 
in a dish and hold the glass so that the spot of sunlight strikes the 
sha"~lings. 
Teacher's Note. --The reading glass bends the sunlight when the 
light goes through it. It bends it so that the light comes to one point. 
When all of the light comes to this one point, the sunlight is hot 
enough t o burn the paper or shavings. 
Materials. Sunlight, a reading glass, a pan, paper and wood 
shavings . 
Sample. 
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CATEGORY IV 
CHILDREN SHOULD UNDERSTAND THAT THE EARTH MOVES AROUND THE SUN 
Activity l. 
Instructions. -- Label three discs, out from oaktag, with the 
names: Sun; Moon; and Earth. These discs may be out to approximate 
relative sizes of each other. 
One child represents the earth and has the earth circle pinned on 
her . Two other children represent the moon and the sun. The sun child 
remains in the center while the earth child slowly revolves around her, 
at the same time r otating herself. The moon child faces the earth child 
at all times, and revolves slowly around the earth child. The 
revolution of the moon child will take less time by far than the 
revolution of the earth child around the sun. 
Teacher's Note. --This simple game clarifies the concepts 
involving our revolution. The moon child must constantly face the 
earth child, because we see only one side of the moon. 
Materials . -- Scissors, oaktag paper for the discs, black crayon to 
label discs and three children to represent the Sun, Moon and Earth. 
196 
CATEGORY V 
CHILDREN SHOULD UNDERSTAND THAT WHEN WE TURN TOWARD THE SUN 
WE HAVE DAY, AND WHEN WE TURN AWAY FROM THE SUN WE HAVE NIGHT 
Activity 1 . 
Instructions . - - Use a large ball . Put an x on it . Spin the ball 
around. Shine a flashlight on the marked spot . We call it sunlight. 
Slowly turn marked spot away from the light . There is no light on the 
spot, so we call it night. 
Materials . -- A dark room, chalk to put an x on the ball, a large 
ball and a flashlight . 
Sample . 
J 
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-
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-
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Activity 2. 
Instructions. -- Using a sandbox, draw a large circle in the sand 
with a stick for the sun. Draw some lines from the sun to show light 
coming from it. Make a small circle for the earth. Draw a small x on 
the circle that represents the earth to show where you are. Place a 
flashlight on its side in the circle that is the sun and place a stone in 
the circle that is the earth. Turn on the flashlight. It lights one 
half of the stone. Make a mark on the lighted side of the stone to show • 
where you are. You would be able to see the sun if you were where the x 
on the stone is. Turn the stone around the way the earth turns around. 
Watch the mark. Vfuat happens? The x on the stone now does not have 
light on it. Vfuat time of the day would this be on the earth? Night. 
Teacher's Note. -- Make sure the children turn the stone which is 
the earth from west to east. Have children realize that the reason the 
sun looks as though it 'rises in the east and sets in the west is because 
the earth moves from west to east. 
Materials . -- Sandbox, stick, a stone, a black crayon, a flashlight 
and a darkened room. 
Sample. 
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Activity J. 
Instructions. -- Use a globe to represent the earth and a flashlight 
or some other light to represent the sun. Darken the room and hold the 
flashlight near the globe. Look at the globe. You see that only part of 
it is lighted. How much of it is lighted? 
11ake a large chalk mark on the globe to show where you live on the 
earth. Turn the globe from west to east all the way around once on its 
axis. Do this slowly. ~Vhat happens to the place where you live? Is it 
light part of the time and then dark part of the time? When the chalk 
mark is lightedJ you are having daytime. When :it is darkJ you are having 
nighttime. 
Turn the globe so that the place where you live is having night. 
Now turn the globe slowly from west to east to show where your home will 
be when you are getting up in the morning. Turn it farther until it 
shows noon at your home. Keep turning the globe to show where your 
h ome is when school is outin the afternoon. Now turn the globe to show 
that it is almost night. 
Teacher's Note. -- Mcl(e sure that the children move the globe and 
not the sun. 
1futerials. -- GlobeJ flashlight} chalk and a darkened room. 
Activity 4. 
Instructions . -- Darken the room, and have a chid put on the 
flashlight at some distance from the globe . (The globe represents the 
earth and the flashlight, the sun.) Have the children find their 
country on the globe. Turn the globe slowly. When light flashes on 
their country, mark this approximate area with chalk, and call it noon. 
Note how dark the opposite side of the globe is at the same time. What 
part of the day is it in the countries on the other side of the earth 
now? Vfuat are some of these countries? What would happen if the earth 
did not turn? 
1futerials. - - Globe to represent the earth, a flashlight to 
represent the sun and a darkened room. 
Activity 5. 
Instructions. -- Using a camera, take pictures of the sun at 
different intervals during the day . Try to take one early in the 
morning and just before the sun sets. Stand in the same place for each 
picture. Then, when they are developed, observe from the scenery where 
the sun was in the sky when you took the picture . \"/here did the sun 
come from and where did it go? \"'hat happened to it during the day? 
Display these pictures on a bulletin board . 
Materials. - - Camera, film, sun and a bulletin board. 
Activity 6. 
Instructions . -- Find a time chart or scale which tells what time 
it is in other parts of the world in comparison to our country . Is it 
the same time in all the states in our country? Why is it different 
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times in the world? Make a chart which shows what time it is in other 
parts of the world when it is twelve noon here. Discuss why some 
countries are ahead of us in time and some countries are behind us in 
time. Discuss Daylight Savings Time and Standard Time. 
Materials . -- Time chart or scale, globe to look at the l ocations 
of different countries in the world, chart paper, ruler to make lines 
and a pen or crayon to write on the chart. 
Sample. 
CATEGORY VI 
CHILDREN SHOULD UNDERSTAND THAT THE SUN IS MANY, MANY TThffiS 
LARGER THAN THE EARTH 
Activity l. 
Instructions . -- Make two drawings on the blackboard. Draw a circle 
a quarter of an inch across on the board. Next to it mru{e another circle 
twenty-seven inches across. Write "The Earth" over the small circle and 
"The Sun" over the large circle. This will help you see how big the sun 
is. Try to find other objects to compare the size of the earth and the 
sun. 
Materials. -- Blackboard, chalk, ruler and other objects . 
Activity 2. 
• 
Instructions. -- Cut out the earth, then the sun in appropriate 
sizes. Discuss why the sun does not look as large to us as it is. 
Compare the sizes of the sun and the earth. 
Materials. -- Construction paper, scissors and a large compass to 
draw the circles. 
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CATEGORY VII 
CHILDREN SHOULD UNDERSTAND THAT THE SHAPE OF THE MOON SEEMS TO 
CHANGE AS IT TFL~VELS AROUND THE EARTH 
Activity 1. 
Instructions. -- After studying the phases of the moon, and 
seeing several pictures, draw a picture showing the phases of the moon. 
The picture can show eight phases of the moon, how the sun's light 
shines on the moon at one point and how the moon seems to change its 
shape as it turns. 
Materials. -- Pictures showing the phases of the moon, drawing 
paper and crayons. 
Activity 2. 
Instructions. -- Make twenty-eight circles to show each daily 
phase of the moon . Have pictures to show each daily phase . Then 
mount these in order on a large piece of oructag paper. 
~Aaterials. -- Pictures of all phases of the moon, construction 
paper, scissors, a large piece of oaktag paper, and paste. 
Activity 3. 
Instructions. -- Observe the moon once each week for one month. 
Vfuen it changes shape, draw a picture to show each change. At the end 
of the month , compare th~ pictures to see the chnnges that took place. 
Materials. -- Drawing ppper and crayons. 
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Activity 4. 
Instructions. -- Get a bright light. Place or have someone hold the 
·light . Imagine that this light is the sun. You are the earth. Hold a 
small ball like a tennis ball at arm's length from you. 
The ball is the moon. Stand with your face toward the light and 
hold the ball between you and the light. Is all of the ball lighted? 
Can you see the .part that is lighted? Now turn slowly around and stop 
at each one of the numbered places in the pictures. Can you always see 
all of the lighted part? Draw pictures of the lighted parts that you 
can see. 
Materials. -- A light to represent the sun, a small ball to 
represent the moon, a darkened room, crayons and drawing paper. 
Sample. 
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Activity 5. 
Instructions. -- Find a calendar that has the different shapes of 
the moon on it. Observe the moon every night ffor a month and see how it 
compares with the calendar. Compare the likenesses or differences 
every day and record on the calendar what you saw. 
Materials. -- Calendar with the different shapes of the moon seen 
during the month and a pencil to record what you saw. 
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Activity 6. 
Instructions • ..:_ Make a model to show the phases of the moon. 
Make eight clay balls to represent the various phases of the moon and 
one clay ball, four times as large, to represent the earth. Put wire 
through the centers of the balls while they are soft. Fasten the earth 
in the center of a board. Place the moons around the earth. Decide from 
which direction the sun is shining. Now paint half of each moon black 
on the side away from the sun and white on the side toward the sun. 
This model will show the amount of the lighted part of the moon that an 
observer could see from the earth. 
Materials. Clay, wire, a board, black and white paint, and paint 
brushes. 
Sample • . 
I ,. .... , ·. 
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Activity 7. 
Instructions. -- Cover one half of a large ball with a paper on 
which you have drawn :the "man in the moon". Imagine that this is the 
side of the moon that can be seen from the earth. Carry the ball, or 
moon, around a globe that represents the earth. Walk in the direction 
opposite to that in which the hands of a clock move. Be careful to 
keep the'inan in the moon"facing the globe . The moon will rotate once 
as it travels around the globe . The real moon behaves in the same way, 
spinning once as it travels around the earth . 
Materials. - -Drawing paper, crayons to draw the "man in the moon", 
a ball to represent the moon and a globe to represent the earth. 
Sample . 
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Activity 8 . 
Instructions . -- Holding a ball to represent the moon and a light 
in back of you to represent the sun, look at the ball being held at 
front side of you . You are looking at the Dt-up side, which is like a 
full moon . Then slowly move the ball toward the back side of you and 
the shape seems to change because you do not see all of the lit-up side, 
but only a part. This is like a half moon . 
Materials . - - A ball to represent the moon, a light to represent 
the sun, a table and a dark r oom. 
Sample . 
----·---------
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Activity 9. 
Instructions. -- When you observe in the night sky that the moon 
is full, look through some field glasses and see if you are able to 
observe the craters of the moon. 
Materials. -- Full moon to observe, and field glasses. 
Activity 10. 
Instructions. -- Use a strong light for the sun. A basketball will 
do very well for the earth and an indoor baseball will make a good moon. 
Now, place the earth on a small box in front of the sun. Fasten a 
string to the moon and let a friend move it slowly around the earth in 
a circle. As he does this, keep watching the moon from the direction of 
the earth. The lighted part seems to change shape because you see only 
a portion of the lighted half of the moon. You shoUld not move. 
As the moon travels aronnd the earth, the lighted part grows 
smaller when the moon is moving toward the sun. The lighted part grows 
larger when the moon is moving away from the sun. 
~Aaterials. -- A light to represent the sun, a basketball to 
represent the earth, and a baseball to represent the moon, a box on 
which to place the earth, a string to hold the moon, a pole to hold the 
moon, and a friend to help you. 
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CATEGORY VIII 
CHILDREN SHOULD UNDERSTAND THAT THERE ARE FOUR DIRECTIONS 
Activity l. 
Instructions. -- Hold a watch or an alarm clock with the hour hand 
pointing in the direction of the sun. Halfway between this direction 
and twelve o'clock on the timepiece is approximately south. Find the 
other directions . Where do they appear on the watch? 
Materials. -- A watch or an alarm clock and the sun. 
Activity 2. 
Instructions. Discover the directions. of the wind by tossing 
light objects into the air and by wetting the inside of the hand and 
noting · the cooling effect of the evaporation. Also read the wind 
direction from a wind vane. 
Materials . -- Light objects to toss into the air and a wind vane. 
Activity J, 
Instructions. -- Name a child, and ask him to run in a certain 
direction. If he succeeds, he may name another child and indicate a 
direction. When north, east, south, and west have been mastered, add 
the intermediate directions . Let one child direct another to run in 
some direction until he hears the command to stop. By giving fumher 
dommands he should bring the runner back home to the starting point. 
Materials. --None. 
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Activity 4. 
Instructions. -- Look for green plants growing on the bark of 
trees. Discover on which side of the tree they are growing, and 
consider possible reasons for this fact. 
Materials . -- Trees with pili ants growing on them. 
Activity 5. 
Instructions. -- Discover which direction the school and near-by 
buildings face. Observe where sunlight falls on the building at noon 
and which rooms receive direct sunlight. study streets and read to 
discover in which directions they lead. Try to determine in which 
direction neighboring tovms and local points of interest are located. 
Materials. -- A local map of your community and a map of surrounding 
towns. 
Activity 6. 
Instructions. -- Make a circle about 2 inches across on the paper. 
The exact size doesn't matter. Cut out the circle. Make a tiny hole in 
the center and push the snap fastener into it. 
:rvragnetize two needles by "Combing" each needle with a pole of the 
magnet; that is, don't rub back and forth, but only in one direction. 
About fifty strokes should do. Be sure to stroke each needle in the 
same way - from eye to point. 
Mount the needles in the card as shown in the picture. Then, 
place the whole thing on the point of a needle stuck into a pencil 
eraser. 
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Watch the compass swing back and forth until it comes to rest with 
one side pointing to North. Take off the card and mark this side with 
an N. Mark the rest of the card as in the picture. 
Materials . Piece of paper made into a circle, three needles, 
a spool, a pencil, a magnet, and half a snap fastener . 
Sample. 
,• 
Activity 7. 
Instructions. -- Hold a treasure hunt outdoors using the compass 
you have made. The treasure is to be located by use of the compass. 
Each treasure seeker should have a compass and ¥ITitten instructions to 
follow, calling for change of direction several times. The places where 
change of direction is to be made should be chosen with reference to 
distinctive trees, rocks, or other objects. 
~haterials. -- Compass, objects to hunt, takes place outside, and 
1vritten instructions . 
CATEGORY IX 
CHILDREN SHOULD UNDERSTAND THAT THE EARTH REVOLVES ON ITS OWN AXIS 
Activity 1. 
Instructions. -- Roll an orange around on a table. You will see that 
it goes in every direction. Now put a steel knitting needle through the 
orange. Can you turn it in one direction? The knitting needle is the 
axis. 
Take a quarter or a half-dollar and spin it around. You can not 
see the axis, but the coin is turning in one direction around a middle 
point. It has an invisible axis like the earth. Can you think of 
anything else that has an invisible axislike the earth. Find other 
objects that have invisible axis . 
Materials. -- An orange, a steel knitting needle and a half-dollar. 
Sample. 
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CATEGORY X 
CHILDREN SHOULD UNDERSTAND THAT THE EARTH KEEPS IN THE SAME PATH 
AROUND THE SUN AT ALL TllvlES 
Activity 1. 
Instructions . Get a ball and fasten a strong rubber band to it. 
Hold on to one end of the rubber band. Now whirl the ball round and 
round over your head. The harder you whlrlc it, the farther outthe ball 
goes. At last, it will go no farther. Notice how the ball travels. As 
long as it is going at the same speed, the ball stays in the same path. 
It also stays at the same distance from your head. As you whirl the bal l, 
a force pulls the ball away from your hand. You can feel this force 
pulling on your hand. At the same time, the rubber band is pulling the 
ball in toward your hand. If you stop wtirling the ball, this force 
pulls it back t oward you. 
So there are two forces pulling on the ball. One pulls the ball out, 
and the other pulls it in. Vfuen the force that pulls the ball out is 
just equal to the force that pulls it in, the ball does not move out any 
farther . It keeps on wnrling in the same path. Now how does the 
whirling ball help e~lain why the earth always moves in the same path? 
As the earth travels around the sun, a force is pull±g it away from the 
sun . This is the same force that makes any whirling object pull away 
from the center around which it whirls. Another force pulls the earth 
toward the sun as the rubber band pulls the ball. This force is gravity. 
Materials. -- A ball and a strong rubber band. 
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Sample. 
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Activity 2. 
. ./ .1~ 
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Instructions. -- On the floor make a circle with chalk . Then spin 
a top and try to have it go around this circle. Observe the movements 
of the top . How many different movements does it make? \Vhile the top is 
spinning it is also slowly moving around in a circle. Compare this to 
the movement of the earth around the sun. 
Materials. -- A top tco~spin, chalk to draw a circle on the floor and 
the floor or some flat surface • 
.Sample . 
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CATEGORY XI 
CHILDREN SHOULD UNDERSTAND THAT THE SUN RISES AND SETS 
AT DIFFERENT TIMES EACH DAY 
Activity l. 
Instructions. -- Have you ever read this short poem? 
In winter , I get up at night 
And dress by yelbw candlelight. 
In summer, quite the other way, 
I have to go to bed by day. 
\Vhat does the poem tell you about daylight and darkness during the year? 
Teacher's Note. --Have the children discuss this poem and its 
meaning. See if they can draw some conclusions of their own . 
1\fJB.terials. -- Poem, blackboard and chalk. 
Activity 2. 
Instructions. -- Use an almanac in which are recorded the sunrise 
time and sunset time each day for the year. Make a chart like the one 
shown in the sample. There are twelve columns in the chart to show 
twelve months. Each column has twenty-four spaces which represent hours 
in a day and night. Color the number of hours of night black. Select 
the first day of each month to get your figures for the hour of sunset 
and the hour of sunrise. Between sunrise and sunset is day. Between 
sunset and sunrise is night. Draw conclusions and make comparisons of 
different months from the chart. 
Materials . -- An almanac which has the sunrise and sunset time for 
each day of the year, ruler, pencil, and black and red crayons to 
color the chart. 
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Activity J. 
Instructions . -- Listen to the weather report each day for several 
weeks to hear the change day to day of the time of the sunrise and 
sunset. Keep a l og and then notice changes in time that have taken 
place during this period of time. Why? 
Materials. -- Radio or television, paper on which to keep a log and 
a pencil. 
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CATEGORY XII 
CHILDREN ·SHOULD UNDERSTAND THAT WE HAVE SEASONS BECAUSE OF 
THE WAY THE SUN SHINES ON OUR PART OF THE EARTH 
Activity l. 
Instructions. -- Use a flashlight and a cardboard tube or some 
heavy paper. Turn the flashlight on and put it inside the tube. Have 
the room as dark as possible. Hold the flashlight straight up and do'vn 
above the table. Then slant it as the sample below shows. Which spot 
is brighter, the larger one or the smaller one? \Vhen the flashlight is 
slanted, the light is spread ever a larger space than when it is held 
straight up and down above the table. Which way do you think the sun 
shines on the earth during the summer? Winter? Do this over again. 
Have someone hold h~s hand on the table each time as the light shines 
on it . Asl~ him which time the l,ight warms his hand more . 
Materials . -- Flashlight, cardboard tube or some heavy paper, a 
darkened room and a table. 
Sam le. 
Activity 2. 
Instructions. -- \Vhen outdoors on a sunny day watch your shadow. 
I f the light shines on you from nearly overhead, what kind of a shadow 
do you have? A short one . By measuring the length of your Shadow you 
can tell when the sun is highest in the sky. 
At night watch your shadow as you walk under a street light. \Vhen 
the light is almost straight over your head,. your shadow will be what? 
Short. If you walk away so that the light is not over your head, your 
shadow gets what? Longer. 
Teacher 's Note. --DiscUss the length of shadows and have the 
children draw the conclusion that the sun is higher in the sky and 
straighter over head during summer days than during winter days. 
Materials . -- Sun and a streetlight at night. 
Activity 3. 
Instructions. -- Use a light for the sun and a yardstick to make 
the shadow. Set the yardstick up on one end. Then hold the light 
nearly above the yardstick . Is the shadow long or short? Now move the 
light to one siae of the yar dstick. Does the shadow get l onger? 
Teacher's Note. --Compare this experiment with the shadows cast 
by the sun in winter and summer. 
Materials. -- Yardstick, a darkened room and a light for the sun. 
Activity 4. 
Instructions . -- Lay a sheet of paper where the sun will shine on 
it all day. Have the l ong way of the paper prninting north and south. 
Stick a pin straight up and down in the paper at the south edge. Draw 
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a line right on the shadow. Keep on drawing lines along the shadow 
every hour. How does the length of the shadow change? Can you tell 
about what time of day it is this way? 
Materials. Sheet of paper, sun, a pencil and a pin. 
Activity 5. 
Instructions. -- Measure your shadow in the morning, then at noon, 
and again in the late afternoon. Explain what you find out. 
~mterials. -- Sun and a yardstick to measure your shadow. 
Activity 6 . 
Instructions. -- Mark the shadow of a stick or flagpole outdoors 
at exactly the same time every day for a few days. Note the change if 
any that takes place in these few days. 
Materials. -- Stick or flagpole and something to mark a shadow 
outdoors. 
Activity 7. 
Instructions . -- Assemble the spool, pencil, and pin as in the 
picture . Fasten them to the cardboard with glue or with thumbtacks 
from underneath . 
Set the cardboard on a sunny window sill . Fasten the cardboard 
to the sill with thumbtacks. At exactly the same time each morning, 
make a dot on the shadow of the pin's head. Set the alarm clock to 
remind you to do this at exactly the same time each day. Ten o 'clock 
would be a good time. Do this for several weeks. Is the shadow 
in the same place every day? , In which direction does it move? 
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Materials . -- A sheet of cardboard, a spool, a pencil, a pin, and 
a watch, or better, an alarm clock, glue and thumbtacks . 
Sample . 
Activity 8. 
Instructions . -- Use the room globe , tilted in the axis direction 
and a lighted bulb for the sun. Demonstrate the earth revolving all the 
time on its axis, while at thesrune time moving slowly (365 days) around 
the sun . 
Teacher's Note . --This shows how the slant of the eart h ' s axis 
t oward the sun, or away from it, will cause the seasons to change . 
Materials. A globe, a light and .a chalked area on the floor 
around the sun or light bulb. 
Activity 9. 
Instructions . - - Place a flashlight on one end of the table where 
your globe stands . Can you place some books under the flashlight so 
that }bhe part of the earth near the North :P·ole is lighted even at night ? 
This is summer at the N.orth :p.ole. Now can you change the position of 
the flashlight so that the North :P·ole area is dark even at noon? This 
) 
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is winter at the furth Jble. In summer at the furth ifule the sun shines 
day and night for almost six weeks . In winter at the ~rth ?~le the sun 
does not shine at all f or about six weeks. 
Materials. -- A table for the globe, a globe to represent the earth 
and a flashlight to represent the sun . 
Activity 10. 
Instructions . -- Have you ever heara of the 11 Land of the Midnight 
Sun 11 ? Try to find out where this place is . See if you can find any 
reason why the sun would shine at midnight there . Use your 'globe to 
demonstrate . 
Materials. - - A globe to represent the earth, a light to represent 
the sun and reference material to find out where the 11 Land of the 
Midnight Sun 11 is. 
Activity 11. 
Instructions . Find places on a globe that members of your class 
have visited. Let each person who has visited one of these places 
describe the kind of weather there. See if you can explain why the 
weather t here is as it is . How would the rays of the sun that strike 
this place be - straight or slanting? 
Materials . A globe to represent the earth and a light to 
represent the sun . 
Activity 12. 
Instructinns. -- Out of clay have the children make the earth 
with its orbit and the sun. Then have them bring in things showing 
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winter, spring, summer and fall to show the seasons. Put them around 
t he four sides of the earth. Have each put in its right place. 
Materials. -- Clay for the models and things that represent the 
four seasons. 
Activity 13. 
Instructions. -- One child, standing on a chair, represents the 
the sun. She stands still. Another child, holding a globe represents 
the earth and is helped by the teacher as she walks around the sun with 
the axis of the earth tilted properly. 
Teacher 's Note. --When the rays are most direct we have our 
warmest season. Let the children come to this conclusion. 
Materials. -- Two children, a chair and a globe. 
Activity 14. 
Instructions. -- How does a top spin? It forms a circle, but the 
top leans toward the outer circle. The earth spins around in an orbit, 
but the North Pole always points to the North Star. 
Put a large red ball in the center of the room, to represent the 
sun. Push a pencil through an apple in order to represent the earth 
spi nning on its axis. Fix a spot on the wall to represent the North 
Star. Then try to show the basic reasons for the seasons. 
Materials. -- A top, a large red ball, an apple and a pencil. 
Activity 1~. 
Instructions. -- Draw a circle on the floor with chalk. Choose 
someone t o represent the sun. The sun will stand in the center of the ... 
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circle holding a flashlight. Choose someone else to represent the earth 
and carry the globe and stand on the circle. Hold the globe so that the 
Nor t h Pole is tipped toward the north. As you move around the sun, be 
sure that the North Pole always points north. Begin your journey with 
the North Pole pointing toward the sun. Notice that the sun's rays can 
reach beyond the North Pole, but that they cannot reach the South Pole. 
The rays coming to the northern part of the earth are more direct than 
those going to the south. What season is the northern part of the earth 
having? Surruner. The southern part of the earth is having what season? 
Winter. 
Now have the earth stand in exactly the opposite position on the 
earth's orbit or on the other side of the circle. The North Pole is 
still tipped toward the north. ~~at happens new? Just the opposite. 
Then find out about the other two seasons. Remember always have the 
North Pole pointing toward the north. Discuss the slant of the sun on 
the earth at different seasons as you see it. 
Materials . -- Chalk to draw a circle on the floor, a globe to 
represent the earth and a flaffi1light to represent the sun. 
Activity 16. 
Instructions. -- Darken the classroom and place the light, to 
represent the sun in the center of the room. Draw a circle with chalk 
around the light to represent the earth's orbit . Place the globe of 
the earth on this circle. Have the North Pole pointed toward an 
imaginary North.Star in the sky. By rotating the globe, review again 
the cause of night and day. Stop a fourth of the way around the circle 
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for a discussion. Do this for each of the seasons . \~en the North Pole 
is toward the light, notice that the Northern Hemisphere is having summer, 
and the Southern Hemisphere is having winter . The Arctic Circle is 
having its long winter night . This represents June 21 . New facts about 
each season will be discovered after each demonstration. 
Teacher's Note. --The length of tl1e day and night has a great deal 
to do with the temperature of any place on the earth's surface . It 
would be extremely beneficial to repeat this demonstration at the 
change of the four seasons: June 21; March 21; September 21; and 
December 21. 
Materials . -- An electric lamp or: other source of direct light such 
as a projection lantern or a strong flashlight and a globe of the world . 
Activity 17. 
Instructions. -- Draw a large diagram showing the position of the 
earth on its orbit in winter, spring, summer and fall . 
Materials. - - Drawing paper and a black crayon. 
Activity 18. 
Instructions. -- Let children draw each other/'s shadows on the 
floor or sidewalk at several different times of day. Repeat at different 
seasons of the year. Find ways of making a permanent record. Discbss 
the results. 
Materials. -- Chalk to draw shadows. 
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CATEGORY XIII 
CHILDREN SHOULD UNDERSTAND THAT THE SUN IS :M.ADE 
OF HOT, GLOWING GASES 
Activity l. 
Instructions . -- Put a pan of water on a stove or hot plate. Heat 
the water until it boils. Keep it boiling and watch it while it boils. 
If you keep the water boiling for a long time, there will not be any-
water left. The water will all change to gas. We call this gas steam. 
What would happen to this water, pan, us, etc. on the sun? Everything 
would change to gases because it is so hot there. 
Materials . Water, a hot plate or stove and a pan . 
Sample. 
'/ 
Activity 2. 
Instructions. -- Using the two dishes of water, one ·of which is 
placed in the sun, and the other being placed in the shade for a week. 
Look at the difference of water left. Measure how much water is left in 
each. What has happened to the water that was in the dish placed in the 
sun? The water has evaporated and changed to gas. What would happen 
to this dish and water if it were on the sun? 
229 
Teacher's Note. --Discuss with the children the importance of this 
evaporation of water for: 
.Materials. 
measuring stick. 
Sample. 
l. Climate balance 
2. Drying the damp ground 
J, Ocean, lakes, rivers, etc. balance on earth 
4. The air we breath 
Two dishes, water in both dishes, sun, shade and a 
Activity J. 
Instructions. - - Put a pan full of water on a hot radiator . 
Let it stand for several days . Then, observe what has happened to the 
water in the pan. \!/'nat has happened to the water? It has changed to 
gas. Wlry? Discuss what has happened to the water and why. Compare the 
heat of the radiator~ the heat of the sun . 
Materials. -- A pan, water and a hot radiator. 
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CATEGORY XIV 
CHILDREN SHOULD UNDERSTAND THAT SUNLIGHT IS NECESSARY 
TO LIVE ON THE EARTH 
Activity 1. 
Instructions. -- Using two ivy plants, put one in the sun and put 
one in the shade. Without water, let's see which one dies first. 
Observe every day what is happening to the two plants. After one dies, 
discuss the reason for this one dying first. 
Teacher's Note. --The plant put in the shade will die first. 
Materials. -- Two ivy plants, sun and shade. 
Activity 2. 
Instructions. -- Bring into school out-outs of all the things you 
can think about that depend upon the sun to keep alive. They will be 
under two categories: 
1. Directly effected 
2. Indirectly effected 
~~ke a booklet for each category. 
Materials . -- Magazines to get cut-outs and two booklets made of 
construction paper. 
Activity 3. 
Instructions . -- Write to the Conservation Department for information 
about the dependency of plants, animals and .humans upon the sun's light. 
After receiving the information, make a chart showing some of the things 
that depend on the sun. Then, give oral reports on the information 
concern::irg the dependency of plants, animals and humans on the sun . Use 
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your chart to illustrate your talk . 
Materials. -- Paper to write a letter, pencils, envelopes, stamps, 
drawing paper and crayons or paints. 
Activity 4. 
Instructions . Draw a picture of the sun and show it red hot and 
burning . To go with it write a story about what the sun does for us and 
what it would be lil(e if we did'nt have the sun . 
Materials . -- Drawing paper, crayons, writing paper and pencils. 
Activity 5. 
Instructions . -- How many heard or read that recently an expedition 
of men were successful in crossing the antarctic regions? Why was this 
such a wonderful thing to do? Don ' t people already live there? Vf'.ny not? 
Find articles about the recent success of Hillary and others in crossing 
the antarctic regions. V/hat difficulties did they meet or think they 
might meet? Look up information concerning this region . Why has it 
been .impossible for ment to live there? Using a globe, demonstrate that 
very little light ever shines in this region . Therefore , plants cannot 
grow there , animals depend on plants so they cannot live there and men 
cannot live there either because ijle depend on both plants and animals . 
How did these men live down there for three or four months then? Discuss 
the reasons why it would be impossibl e to live there and if there is 
anything we could do roout this. 
Materials . -- A library to look in newspapers about this expedition, 
reference material to find out about the antarctic regions and a globe 
to show the r eason for so little sunlight in these regions. 
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Activity 6. 
Instructions. -- Make a list of the animals seen bathing in the sun. 
Discuss the value of the sun to them. 
r~terials . -- Chart paper and a black crayon to write on the chart. 
CATEGORY XV 
CHILDREN SHOULD UNDERSTAND THAT THE LIGHT OF THE SUN 
MAKES THE STARS SEEM TO DISAPPEAR IN THE DAYTifM.E 
Activity l. 
Instructions. -- When the sunshine is bright, turn on the lights in 
the classroom. Then, pull down the shades in the classroom and turn on 
the lights. When did the lights seem the brightest1 1fl'hy? Compare this 
to the light of the sun during the d3.y and the stars in the sky. 
~Aaterials. -- Lights in the classroom, sunlight and shades. 
Activity 2. 
Instructions. -- Go outside on a bright sunny day. Put on a 
flashlight. Can you see the ray of light from the flashlight easily? 
V~ not? Go inside into a dark room and then put the flashlight on. 
Can you see the rays of the flashlight now? Why " How can we compare 
this to the sun and the stars during the daytime? 
~Aaterials. -- A flashlight, sunlight and a dark room. 
Activity 3. 
Instructions. -- During the daytime look at the sky from a deep 
well or up a fire-place chimney and see if you can see the stars in the 
sky. \r.hy can you see them now and not usually? 
Materials. -- A deep well or a fire-place chimney. 
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CATEGORY XVI 
CHILDREN SHOULD UNDERSTAND THAT THE MOON IS SMALLER 
TIIAN THE EARTH OR THE SUN 
Activity l. 
Instructions. -- Have one child make a small clay ball about the 
size of a marble. Have five children make ten balls about this same size. 
Put these fifty balls together in one big ball. The small one is t he 
moon. The larger is the earth. Then, note the fact that fifty moons 
would fit inside our earth. Therefore, the earth is about fifty times 
the size of tne moon. 
Materials. -- Clay or plasticine. 
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CATEGORY XVII 
CHILDREN SHOULD UNDERSTAND THAT THE EARTH' S NEAREST 
NEIGHBOR IN THE SKY IS THE MOON 
Activity 1. 
Instructions . -- Using a tape, measure the distance of the globe 
around the equator . Cut a string to that exact size. Set the globe on 
the floor on the long side of the room. Use the string measure ten times, 
starting from the globe . Set up the ball for the moon at the end of 
thi s distance . 
Teacher's Note . --The children should draw the conclusion that 
the distance of the moon from the earth is ten times the distance around 
the earth . 
Materials . -- A globe, a tape measure and a ball to represent the 
moon . 
Activity 2. 
Instructions . -- Thmnk of any place about a mile from your school. 
TI1ink of the moon as being at that place. Now find on a map a city in 
your state, or in another state, which isabout 385 miles away from your 
school. Think of the sun as being there . Does this help you to see how 
near the moon is to the earth in comparison to ~he sun? 
Materials . -- A map of your state or some other state near you. 
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CATEGORY XVIII 
CHILDREN SHOULD UNDERSTAND THAT THE MOON HAS NO LIGHT OF ITS OWN, 
BUT SHINES BY REFLECTED LIGHT FROM THE SUN 
.Activity l. 
Instructions . - - Place two morrors about two feet apart on a table . 
One will represent the moon, the other the stars. The flashlight will 
be the rays of the sun . \Vhen we shine the sun ' s rays on the stars and 
the moon, we do not see anything different. At night we see them because 
the sun is being reflected on the stars and the moon. 
Materials . -- One mirror to represent the moon, one mirror to 
represent the stars, a table on which to place the mirrors, and a 
flashlight to represent the sun. 
Activity 2. 
Instructions . -- Notice when driving along a road at night the signs 
that shine when light from your automobile strikes them. These signs 
are often made with little pieces of metal or glass . What happens when 
the light from your car shines on the signs? 
Hold a mirror so that the sunlight strikes it, you canrrake a bright 
spot of light on the wall. The mirror seems tobe making its own light. 
But the road signs and the mirror have no light of their ovm. They 
reflect light. The moon reflects light in the sameway. 
Materials. - - A mirror, sunlight, road signs at night and some kind 
of light to shine on the road signs. 
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Activity J, 
Instructions. --Hold a mirror so that sunlight falls on it . Can 
you make light dance about the room? The sunlight strikes the mirror and 
is turned, or reflected. The moon acts something like a giant mirror. 
Why? 
Teacher's Note. --Discuss why the moon acts something like a giant 
mirror. 
Afuterials. -- A mirror and sunlight . 
Activity 4. 
Instructions. -- Using a large mirror, hold the mirror in the 
sunlight and look at the shaft of light it reflects. This shows how 
the moon shines on the earth. The moon's light is only reflected 
sunlight . 
Materials. -- A mirror and sunlight. 
Sample. 
Activity 5. 
Instructions. -- Hide a small object in the corner of a dark room. 
With a flashlight try to find it. You will not see it until what 
happens? Until the light shines on it. Can you see the moon if the 
sun doesn't shine on it? No, the sun shines on it and therefore, we 
can see it. 
Materials. -- A dark room, a small object to hide and a flashlight. 
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- CATEGORY XIX 
CHILDREN SHOULD UNDERST.4ND THAT }ill\NY SAYINGS ABOUT THE 
MOON ARE SUPERSTITIONS 
Activity 1 . 
Instructions . -- From what you have learned about the moon, discuss 
the following statements . Are they true or only superstitions? 
1. Change of the moon, change of weather 
2 . Fish bite best at full moon . 
J . Set your hens and brand your cattle in the dark 
of the moon; bJ_t shear your sheep and prune 
your trees in the l i ght of the moon . 
4 . Vvhen the new moon appears in the west, be sure 
to see it fir st over the right shoulder if you 
wa_nt it to bri ng you good lucK 
Mat erials . - - Mimeographed sheets of those four statements . 
Activity 2 . 
Instructions . -- Find as many statements or superstitions about 
the moon as you are able . Keep e. list of those superstitions on large 
chart paper for everyone to see . In rront of the whole class discuss 
why these sayings could not be true . Base the discussion on knowledge 
you have learned about the moon . 
Materials . - - Reference material to lool{ for sayings about the 
moon , lar ge chart paper and a crayon to vvrite on the chart . 
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CATEGORY XX 
CHILDREN" SHOULD UNDERSTAND THAT MANY STARS SEEM: TO BE ARRANGED 
IN GROUPS CALLED CONSTELLATIONS 
Activity 1. 
Instructions. -- The children have a dittoed star chart with lines 
joining stars in several constellations. Try to make pictures around 
these joined lines so that they look like bears, fish, etc. Read stories 
about these constellations first. Then, write a story of your ~vn to go 
with your pictures. 
Materials. -- Work sheets showing several constellations, reference 
material to learn about the stories of the constellations on the 
worksheets, paper and pencils. 
Activity 2. 
Instructions. -- Using the blackboard, draw pictures of the stars 
in their positions. Then draw areas around them to show the pictures 
that they made. 
Materials. -- Colored chalk and a blackboard. 
Activity J. 
Instructions. -- Study the diagrams of some of the constellations. 
Make pictures of them using black paper for the sky and gold stars for 
the constellations. 
Materials. -- Some diagrams of constellations, black construction 
paper, scissors, paste and gold stars. 
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Activity 4. 
Instructions . -- Use a shoe box tomake a "peep shown to look at the 
constellations. Cut out one end of the box. Make slides using heavy 
black or dark blue paper. These slides should fit the place you cut out. 
Punch holes in the slides to form the constellations. Gut a hole in the 
other end of the box to look through. Hold the box toward the sunlight 
or an electric light to see the constellations. 
Materials . -- Shoe box, scissors, heavy black or dark blue paper 
to make the slides, a punch to form the constellations, sunlight or an 
electric light. 
Activity 5. 
Instructions. -- When you have learned to recognize some 
constellations, watch to see how they change positions in the sky. 
Notice to see if there is much change within a month's time. Do they 
change position much from one season to the next season? 
M~terials . -- Starry nights . 
Activity 6 . 
Instructions. -- On a clear night locate the Little Dipper and the 
Big Dipper and see how many stars form each one. How many counted the 
same number of stars? How many? 
Materials. -- A clear night when the Little Dipper and the Big 
Dipper are visible in the night sky. 
Activity 7. 
Instructions. -- Get a large piece of blue cardboard. Cut holes in 
the positions of the stars in each constellation. Put Christmas-tree 
lights in the holes. 
Materials . -- Blue cardboard, scmssors and Christmas-tree lights. 
Activity 8. 
Instructions. -- On a bright night go outdoors and find the Big 
Dipper and the Little Dipper. See if you can find the North Star. You 
can find it like this . Two stars in one of the Dippers always point to 
the Ncrth Star. They are called pointers. Can you tell which Dipper has 
the pointer stars? 
Teacher's Note. --Have a diagram in the room showing the two 
Dippers to discuss these two pointers . 
Materials . A diagram of the Big Dipper and the Little Dipper, and 
a clear night. 
Activity 9. 
Instructions. -- After reading stories about some of the 
constellations, make up some stories about them yourselves. 
Materials. -- Stories of the constellations, paper and pencils . 
Activity 10 . 
Instructions. -- Tack all of the material that we can find on the 
board under "Constellations", then those interested may choose the one 
which most interests him and give either a written or oral report on 
the one he chose. Also try to find it in the night sky. 
~Aaterials. -- ~~terial on the constellations, reference material, 
tacks and a bulletin board . 
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Activity 11. 
Instructions. -- Remove the lid of a cardboard oatmeal carton. Cut 
out the top of the lid of the carton to within one-half inch of the 
edge as shown in the sample. Cut a circle of thin cardboard or heavy 
paper to fit inside the lid of the carton. Mark a constellation on the 
circle of cardboard and punch a hole for each star with a sharp pair of 
scissors . Insert the circle of cardboard inside the lid and place the 
lid on the carton. 
Cut off the bottom of the cardboard carton . Put a lighted flashlight 
in the bottom of the carton and you can project the constellation on the 
ceiling of a darkened room. ~Jake a set of constellation circles and 
you will be able to have a star show. 
}Aaterials . -- Oatmeal carton, the lid of the carton, cardboard 
or heavy paper, a punch, scissors, a flashlight and a darkened room. 
Sample. --
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Activity 12. 
Instructions . -- Take the cardboard tube that mother is about to 
throw out when the waxpaper or paper toweling is gone. Cut out small 
squares of black construction paper. Punch the constellations with a 
pin in the squares of black paper. Hold the paper over one end of the 
tube . 
Materials . -- A cardboard tube, black construction paper and a pin. 
Sample. 
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CATEGORY XXI 
CHILDREN SHOULD UNDERSTAND THAT MANY INSTRUMENTS ARE 
USED TO STUDY THE SKY 
Activity 1. 
Instructions. -- Make a simple telescope . Use old mai ling 
tubes or roll tubes from stiff cardboard. Lenses can be obtained from 
old cameras, magnifying glasses, or other optical instruments. Have two 
cardboard tubes - one that fits snugly into the other. Hold lenses in 
place with gummed paper or scotch tape. Slide the smaller tube in and 
out until the object you are looking at comes into a sharp, or clear 
focus. 
Materials. - - Two cardboard tubes - one that fits into the other, 
two lenses, gummed paper or scotch tape . 
·Sample . 
Activity 2 . 
Instruftions . - - Collect news clippings and pictures of: the 
magnetometer, spectroscope, and other new instruments used to discover 
facts about the sky. Make a booklet of these pictures . 
Materials . - - Newspapers, magazines, scissors, construction paper 
to make a booklet and paste. 
Activity 3. 
Instructions. Children look through a microscope at a piece of 
shell, etc. to see how the telescope can enlarge things and show us 
many things we cannot see with the naked eye. Then show several 
pictures of the moon, one far away view and one close view that shows 
the craters on the moon. Explain that scientists have discovered that 
the moon contains many craters and mountains by the use of powerful 
telescopes. 
1futerials. -- A microscope or binoculars and pictures of the moon. 
Activity 4. 
Instructions. -- Plan a story about facts discovered through 
instruments and experimental work in astronomy. The story may be about 
the sun, moon, stars or planets. 
Materials . -- Paper, instruments and a pencil. 
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CATEGORY XXII 
CHILDREN SHOULD UNDERSTAND THAT IT IS POSSIBLE 
TO TELL TIME BY THE SUN 
Activity l. 
Instructions . -- While outdoors playing look up at the sun to see 
if you can tell approximately what time it is. If the sun is almost 
over head, what time will it be? Almost noon. If the sun is low in 
the west, what time of the day would it be? Late afternoon. If the 
sun is in the east, what time of day will it be? Morning . 
Materials. -- Sun. 
Activity 2. 
Instructions . -- If the room has windows on the south side, use 
the vertical edge of a window sash, the division between the panes, or 
some upright object near the windows as a shadow stick. Otherwise, a 
stake can be set in the ground outdoors. Mark on the floor or ground 
the position of the shadow at exactly twelve noon. Learn to tell early 
morning, near moon, a ' little after noon, and late afternoon by the 
shadows. Note also that the shadow is shortest at noon. New mark the 
poation of the shadow each hour of the school day. 
Practice guessing time by the shadows and checking the guesses by 
consulting the clock. Then, erase all of the marks except that of 
the noon shadow, and continue the practice in guessing time. 
}materials. -- Upright object, chalk, eraser, and clock to check the 
time that you have guessed. 
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Activity .3. 
Instructions. -- Pick stationary objects on the school ground, such 
as trees and a post, as shadow sticks. Most buildings face north, south, 
east, or west, and their shadows offer a good opportunity for guessing 
time. 
Use the shadow cast by the human body as a basis for guessing time, 
considering both the direction and the length of the shadow. 
Finally, practice guessing time by direct observation of the sun's 
position, using the shadows of various objects as a check. 
Materials. -- Stationary objects found outdoors and the sun. 
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Activity 4. 
Instructions. -- To make a sun dial get some stiff cardboard. 
From it cut a six inch square. With a co~ass draw on it the largest 
circle it will permit. Then draw a second circle one-half inch inside 
the first one. Next mark off on the edge of the outer circle twelve 
equal places. Write the numbers from 1 to 12. This is shown in 
Figure 1. in the sample. Make a dot above each number to indicate the 
point at which the hot~will change. 
With a sharp pen knife cut a slot in the upper half of the dial's 
face. Begin to cut at the exact center, running the line to a point 
just below number 12. Make the slot as wide as the thickness of the 
cardboard. Then cut a piece of cardboard in the shape of a triangle as 
shown in Figure 2. in the sample . Split its thiclrness in two from the 
bottom up to the dotted line. Bend the tabs up smoothly. Slip the 
triangular piece into the slot in the face of the dial. Glue the tabs 
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and press them to the back of the dial. This is shown in Figure J in the 
sample. 
Place the finished dial in the sun with the back edge of the triangle 
pointing north. Yne sun will cause the triangle to cast a shadow upon 
the dial. If the shadow falls on 4 it is 4 o'clock . As the sun moves 
across the sky the shadow will change and move around the numbers on the 
dial. 
Materials . Stiff cardboard, a compass, a black crayon to \vrite 
the numbers on the dial, a ruler, a pen knife, glue, scissors and the 
sun . 
Sample . 
CATEGORY XXIII 
CHILDREN SHOULD UND~RSTAND THAT GRAVITY IS THE FORCE THAT HOLDS 
THE BODIES IN PLACE IN THE UNIVERSE 
Activity l. 
Instructions . -- Use a ball on a string and swing it as slowly as 
possible around your head. What would happen if the string broke? Of 
course, the earth is not held in place by a string, but instead gravity. 
Without gravity holding us in space what would happen to us ? Discuss 
this. 
Materials . -- A ball and string . 
Activity 2. 
Instructions. -- Cut a rubber ball in half . Fill one half with 
clay or plaster of Paris. Using pipe cleaners make a stick figure. Mix 
three or four tablespoonfuls of Plaster of Paris with water so that you 
have a thick paste. Fill the half ball full of this paste . Then push 
the loop at the bottom of the figure down into the paste . Let the paste 
stand until it hardens . Then take off the half ball . It can be used 
again. 
Rock the toy . Does it tip over? No. Why? The toy will not tip 
over because it is heaviest at the bottom. That is where gravity pulls 
hardest. 
Materials. -- Half of a rubber ball, clay or plaster of Paris, water 
and several pipe cleaners. 
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Sample. 
Activity 3. 
Instructions. -- Holding a clothespin upside down, put a wire 
through the open part of the clothespin. Place a key at each end of 
the wire by twisting the wire through the key hole. Put a nail in the 
head of the clothespin. Then balance the clothespin on your finger 
with the nail. The pull of gravity on the keys balances the clothespin. 
Materials . -- Two keys about the same size, a clothespin, a wire, 
a nail and a small hammer. 
Sample. 
Activity 4. 
Instructions. -- For one day make a list of all the things that 
you see falling because they are being pulled down by gravity. Then, 
make a chart of these things and hang it for the rest of the class to see. 
Will the list be long? 
Materials. -- Paper, pencils, chart paper and a black crayon to write 
on the chart paper. 
Sample. 
-· 
Activity 5. 
Instructions . -- Throw different objects of different weight from 
a chair to the ground. Throw some out the window while children watch. 
Observe in what direction the objects fall. Have children jump up to see 
where they go when they come down. Discuss what causes this {gravity), 
and how we can achieve pulling away from gravitation. 
Materials . -- Small and large objects around the room and a chair. 
Activity 6. 
Instructions . --Make a picture chart called "f;}ravity at Work". 
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Have the picture show things that represent gravity. This should be a 
picture lchart . 
Materials. -- Large piece of drawing paper and crayons. 
Sample. 
Activity 7. 
Instructions . -- Join two funnels with a rubber tube and fasten 
them up as they are fastened in the sample . Pour water in one funnel 
until the funnel is nearly full . Where is the water in the other funnel? 
What does gravity have to do with this experiment? 
Materials.-- Two funnels, water, two clamp stands, two beakers and 
a cup! 
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Sample. 
/ 
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Activity 8. 
Instructions. -- Now that you have learned about gravity and all 
the things that it does for and to us, let ' s write a story about how 
it would be if there were no gravity. Would it change our lives much? 
Materials. -- Paper and pencils . 
CATEGORY XXIV 
CHILDREN SHOULD UNDERSTAND THAT THE SOLAR SYSTEM AND 
THE UNIVERSE ARE VERY LARGE 
Activity 1. 
Instructions. - - Have clay or paper cut out models of the sun and 
planets. Place them on a piece of paper cardboard, at correct or 
approimate distances from the sun. Orbits of planets could be drawn by 
using 6 inches to represent the distance of the earth from the sun, then 
you can work the others to this scale with a distance of approximately 
20 feet for Pluto . The sheet of cardboard would have to be about 
25 feet. 
Materials. -- A sheet of cardboard about 25 feet long, clay or 
paper cut-out models, crayons and a yar d stick. 
Activity 2. 
Instructions . -- Compare the sizes of the things near to you with 
the sizes of things in the distance. Stand near a tree at one end of 
your city block. Observe the size of a tree at the other end. Hold up 
a pencil and measure the tree. Walk to it. How large is it? I s it 
larger once you get close to it? Do this with several other objects in 
the distance and then get close to them and compare the sizes . 
Teacher ' s Note. --Try to have the pupils compare this to the solar 
system which is so spread apart yet so large. 
Materials . A pencil and objects both indoors and outdoors. 
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Activity J. 
Instructions . -- Make clay balls to represent the planets . You 
cannot make these to show the exact relative sizes. However, come as 
near to it in clay as you can. Have one inch across a circle represent 
about 5000 miles . Figure out how large each clay ball should be. Arrange 
the planets on orbits on a board so they represent the solar system. 
Show the sun in the center. Remember that the sun is about a million 
times larger than the earth. You can't make i t as large as it should 
be for your model . 
Materials. -- Clay, a ruler and a board . 
Activity 4. 
Instructions . -- The moon is our nearest sky neighbor. 
Planets are :farthernaway d han the moon . Our sun is the nearest star . 
But the other stars are very, very far away. 
Below is a table showing about how long it would take to travel 
to some of the bodies in the sky, even if you traveled 1000 miles an 
hour . 
After you study the table, you might like to work out a way to show 
these facts on a large chart or a mural for your classroom. 
To the moon ..•.••.• .. .. 
To Venus ...•..•..•..... 
To Me.rs . •••......•..•... 
To a planetoid . .•..••.•. 
To Jupiter .. ...••. •..... 
To Saturn .............. . 
10 days 
J years 
6 years 
20 years 
45 years 
90 years 
To Pluto ........•••....• 406 years 
To the sun .• ............ 11 years 
To the nearest star .... • 2,800,000 years 
Materials . -- A chart with these facts, mural paper and paints. 
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Activity 5. 
Instructions. -- Try making a model of the solar system on the 
playground. If you imagine the sun far off the playground, can you 
make the rest of the heavenly bodies to scale? Cah you mark the 
distances properly? Fence in your model and give a talk to the rest of 
the school or class. 
Materials. -- Peper mache balls in relative size to each other, 
playground wire for a fence and a tape measure . 
Activity 6. 
Instructions. -- Make a bulletin board replica of the solar system. 
Label the planets, orbits , and distances from the sun. Note the length 
of time for each planet to complete its revolution. The farther the 
planet is away from the sun, the longer it takes to complete its orbit. 
Materials . -- Reference books, paper, bulletin board, construction 
paper, scissors, pencil and a black crayon to label. 
Activity 7. 
Instructions . -- Draw a diagram of four circles. Have each circle 
larger than the other and placed outside of the other. Inside of the 
center circle draw a huge ball to represent the sun. Working from the 
inside out, draw on the first circle which is the orbit, a small ball 
to represent Mercury . On the second circle draw a larger ball and 
label it Venus. On the third circle draw a ball which is smaller than 
Venus and Earth; Label it Mars. On the fourth circle draw a circle 
about the same size as Venus and label it Earth . 
Teacher's Note . --From this diagram the children could see as 
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the teacher explains, that the sun is the center and most important 
heavenly body in our solar system. 
Materials. -- A blackboard on which to draw the diagram and chalk. 
Activity 8. 
Instructions. -- Look up information about each planet. Different 
people can find out about different planets and then report their 
findings to the others. Things to look for are: their sizes, 
distances from the sun, number of moons.,'l ength of day and night, and 
length of their year. After this information has been reported, decide 
which planets may have living things on them and which cannot. Why? 
Materials. -- Reference material about the planets. 
Activity 9. 
Instructions. -- Find out how each of the planets got its name. 
Report to the class your findings. 
W~terials. -- Reference material about the planets. 
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CATEGORY XXV 
CHILDREN SHOULD UNDERSTAND THAT THE PLANETS ARE ALL 
DIFFERENT IN MANY WAYS 
Activity 1. 
Instructinns. -- Play "What','"s My Name?" In this game the leader 
thinks of the name of a heavenly body and tells the class one fact about 
it . If anyone can guess the answer from this fact, the guesser gains ten 
points. If no one guesses the name, a second fact is told. Eight points 
are awarded to the one who guesses the correct answer from this clue. 
Each time no one guesses the answer, another fact must be added and two 
points less are given. The leader's score is the difference between ten 
and the points finally won by the one who guesses correctly. 
Materials. -- A blackboard and chalk to keep score. 
Activity 2. 
Instructions. -- We will play a guessing game. I will use two 
pictures of our solar system. I will point out each planet; tell how far 
it is from the earth; how bright it is or how well we can see it; and 
about how big it is. I, also, will put the names from which you are to 
choose on the board. You write the answer on your paper. 
Materials. -- Two pictures ofihe solar system, chalk, a blackboard, 
paper and pencils. 
Activity 3. 
Instructions. You need an unshaded electric light, two rubber balls, 
and a darkened room. Mars is a planet that seems to grow larger and 
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smaller, so let one of the balls be Mars. The second one will be the 
earth. 
Stand as in the picture. Let a classmate hold the "Mars" ball, 
while you hold the "Earth" ball. Look carefully at the size of Mars, 
and then let it start to revolve in a circle around the sun. As Mars 
moves away from you, does it seem to grow smaller? As it comes closer, 
what happens? Could this change in size take place if the earth were at 
the center of the circle instead of the sun? Try it. 
Materials. -- An unshaded electric light, a table, one rubber ba~l 
to represent Mars and one rubber ball to represent Earth, and a darkened 
room. 
sa.wele. --
I. 
'· 
Activity 4. 
Instructions. -- Read in newspapers or magazines to find out when 
one of the planets can be seen. Then try to see this planet in the sky. 
Look at it every few weeks. Each time, make a drawing to show where the 
planet is. Also show the stars near it. Be sure to put the date on 
each drawing. What do your drawings show? Compare your drawings to 
your other classmatesn who did the same thing. 
Materials . -- Newspapers, magazines, drawing paper and crayons. 
26:£: 
Activity 5. 
Instructions . --Now that we have learned about the planets, let's 
write an imaginary story about a trip to a planet. Choose any one of the 
nine planets to write about. How would you get there? How long would it 
take you? \Vhat would you do once you got there? How would you live? 
Materials . -- Paper and pencils. 
CATEGORY XXVI 
CHiLDREN SHOULD UNDERSTAND THAT SCIENTISTS ARE STILL FINDING 
ANSWERS TO MANY QUESTIONS ABOUT SPACE AND SPACE TRAVEL 
Activity l. 
Instructions. --Let's pretend that we are scientists and must 
contend with the problem of a person going up in space. Design a space 
ship so that all materials needed for living and the working of a rocket 
are included. Make the constructions out of wood, cardboard and 
constructions paper. 
Teacher's Note. --Imagination in this activity should lead to 
creativity. 
Materials . -- Cardboard, glue, paper, wood, small saw, and scissors . 
Activity 2. 
Instructions. -- Have the children draw rockets or space ships 
which will go to the planets, and the type of space suit they would wear. 
Materials. -- Drawing paper and crayons. 
Activity J. 
Instructions. Look through newspapers and magazines for current 
articles concerning rockets, satellites and space travel. Then, get 
together in a group to discuss them. Make a booklet of these articles. 
W~terials. -- Newspapers, magazines, scissors, construction paper 
to make a booklet and paste. 
Activity 4. 
Instructions. -- Using newspapers, magazines, and reference books, 
write either a factual report on rockets or satellites or an imaginary 
story about a trip through space. 
~Aaterials . -- Newspapers, magazines, reference books, paper and 
pencils. 
Activity 5. 
Instructions. --Have a T.V. broadcasting studio in the room. 
Listen to science broadcasts on real T.V., radio, and read science 
magazines. Then, relate an important finding to the class over the 
T.V. broadcast in your room. 
~Aaterials . -- A home-made microphone and a large cardboard box 
with a hole in it for the 'I'. V. set. 
Activity 6. 
Instructions. -- Write an imaginary story or play about a trip 
in a rocket ship. Base it on information gained from learning about the 
recent rockets that Russia and the United States have launched. 
Materials . -- References to rockets, paper and pencils. 
Activity 7. 
Instructions . -- Those who have really studied the night skys with 
the naked eye, may draw their favorite method of studying the planets and 
space pretending that they were an astronomer. 
Materials. -- Crayons and drawing paper . 
Activity 8. 
Inst ructions . - - Write t o the American Astronomical Society for 
information about present day methods of space study. 
Materials . -- Paper, pencils and envelopes . 
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CATEGORY I 
CHILDREN SHOULD UNDERSTP~D THAT THE BABY PLANT 
AND ITS FOOD ARE INSIDE THE SEED 
Activity l. 
Instructions . - - Break open a lima bee.n seed . It is rough and hard 
to open, isn ' t it? 
Put another liina bean seed in a glass of water and leave it there 
for a day. 
Look at itthE:m , and try to open it . What happens? The outer 
covering became soft, didn ' t it? 
Take off the seed coat carefully. You will see the.t the inside of 
the bean is divided by a carck. 
Look for the scar on the side of the bean . The scar shows where 
the seed was attached to the inside of the bean pod . Now take off the 
seed coats . What do you find between the two parts? These two parts 
e.re called seed leaves. They have lots of food stored i n them. Attached 
to them you can see a very tiny baby plant . 
Look at this baby pl ant carefully . Use a magnifying glass if you 
can. Root, stem, and leaves will grow out from this baby plant . 
P~l seeds have a baby plant and food in them, but some seeds e.re so 
hard or so small that you cannot easily break them open and find the 
baby plant inside . 
Materials . - - Lima bean seeds and a glass of water . 
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CATEGORY II 
CHILDREN SHOULD U~mERSTAND THAT PLANTS NEED WATER IN ORDER TO GROW 
Activity l . 
Instructions . -- Take two more dried lima bean seeds from the same 
package. Pick two seeds that are the same size . 
Put one seed in a glass of water for a whole day; keep the other 
seed dry. 
Look at the two seeds the next day. Vfuat happens Has the seed 
that was left in water swelled up and softened · Did the dry seed 
swell up and soften too? 
Teacher ' s Note . --Water softens seed coats and swells seeds . In 
order to sprout and grow, a seed needs water so that it can break its 
outer covering. Until a seed has water, the baby plant cannot use the 
food stored in the seed to start growing. 
Materials . Lima bean seeds and a glass of water. 
Samole. --
Activity 2. 
Instructions . -- Put layers of blotting paper between two panes of 
glass . 
Place radish seeds between the blotting paper and the glass so that 
you can see the seeds. 
Fasten the panes together with rubber bands, and stand them upright 
in a shallow tray of water . 
Teacher ' s Note. - -Water is absorbed through the living root hairs . 
Hundreds of thousands root hairs keep the plant well supplied with 
water it must have to stay al i ve . 
N~terials. -- Two panes of glass , blotting paper, radish seeds, 
rubber bands, shal low tray of water . 
Sample . 
,. I • 
Activity J . 
Instructions . -- Fill a potato ricer,· about two-thirds full of seeds. 
Lower the plunger until it is resting firmly on the beans. Tie the 
handles of the ricer together with several thicknesses of string . 
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Set the apparatus in a pan of water so that the beans can soak. 
Next day observe the pressure exerted by the handles . Vfuat does 
this show about the expansion of seeds as they absorb moisture? 
Materials . -- Potato ricer, navy bean seeds, string, pan and water. 
Activity 4 . 
Instructions. -- Place some dried seeds in a test tube or a small 
tin can. 
Hold a cold glass plate near the mouth of the tube or can to 
condense any steam which may be given off: 
Heat over a flame, gently at first, then more strongly. With 
stronger heating the plant material itself undergoes chemical change 
into water and carbon. 
Materials . -- Seeds, test tube or a small tin can, Bunsen burner, 
prongs to hold test tube or can. 
Activity 5. 
Instructions. -- Repeat activity with fresh leaves and again with 
bits of meat . 
Teacher 's Note. --Living things are largely composed of carbon and 
water . The black substance remaining in the container is carbon. 
Materials . -- Leaves, meat, test tube or a small tin can, Bunsen 
burner, prongs to hold test tube or can. 
Activity 6 . 
Instructions. -- Get a young carrot with fresh stems and leaves. 
Freshen them up still more by cutting off the bottom t .ip of the root and 
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putting the carrot in a glass of water. 
Color some water with green or red ink. Use two droppersful of 
.ink to a half glass of water . 
Put the freshened -up carrot into the colored water and set it in a 
bright light for several hours. 
Cut down through the middle of the carrot and notice where the 
colored ink is . 
Materials . Carrot, glass of water, green or red ink, medicine 
dropper and knife. 
Sample . 
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Activity 7 . 
Instructions. -- Freshen up a stalk of celery by cutting off the 
bottom half inch and setting the stalk in water for about an hour . 
Put the stalk of celery in water colored by red ink, and set it in 
a bright light . 
In about an hour, look to see if the leaves of the celery have 
turned reddish. Vfuen they have, take the celery out and examine it . 
Cut off a piece about an inch from the bottom. Take a knife and scrape 
off the outer layers of stalk until you come to the red lines . These 
red lines are tubes that carry water up through the stem. 
Materials . - - Celery, knife, glass of water and red ink. 
Sample . 
. , ...... ex.~ t' 
.rw\f 
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Activity 8. 
Instructions. -- Cut off the end of a carnation under water. This 
prevents air from blocking the tubes through which the water passes up 
the stem. 
Place the carnation in water colored with red , green or purple ink 
and put it in bright light for a few hours. The petals will become 
reddish, greenish or purplish depending on what color ink you used. 
Materials . - - Carnation, scissors, pan of water, green, red or 
purple ink . 
Activity 9. 
Instructions . -- Split the stem of a carnation up the middle for 
about two inches . 
Put each part into a differently colored liquid. 
Keep the flower in bright light for a few hours . 
Teacher's Note. The petals will become colored with the color 
of the liquid that reaches them, and you will have a carnation part of 
which is one color and part another. 
Materials . -- Carnation , lcnife, two glasses of water and two 
different colored inks . 
Sample. -- See next page. 
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Activity 10. 
Instructions . -- Soak celery stalk in red ink . 
Break the stalk open along one of the red lines . 
Pull out one of the red lines. These are the tubes that carry 
water . 
Materials . - - Celery stalk and red ink . 
Activity ll. 
Instructions . - - Put pussy will ow in red ink . 
Next day cut the twig open with a knife and observe where the 
water rises . 
lj 
Teacher's Note . - -The ink rises in a layer between the outer bark 
and the wood . It does not rise through the wood . Water rises through 
the i nner bark in most trees . 
Materials . -- Pussy willow, red ink and knife . 
Activity 12 . 
Instructions . -- Block the drainage hole in two flower pots. 
Place the two pots in the opposite ends of a flower box . 
Fill the box with earth, working around the pots. 
Fill one of the flower pots with water . The empty pot is for 
control. Do not put any water directly on the soil . The only source 
of water the plants hawe is that which comes through the porous flower 
pot . 
Notice which seeds sprout first. 
In a few weeks carefully remove both flower pots and notice which 
one is surrounded by roots . 
Materials. -- Flower box, two 4 inch flower pots, cork for 
stoppers, soil , seeds and water . 
Activity 13. 
Instructions. -- Take a plant growing in a small pot and water it 
well. 
Wrap cellophane, waxpaper or aluminum foil around the stern and 
over the top of the pot so that no moisture can escape . 
Place a large jar over the plant. 
In a few hours, beads of water will appear inside the jar. The 
leaves are giving off moisture . 
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Mater ials. - - Small potted plant, water, cellophane, waxpaper 
or aluminum foil and a lar ge jar . 
Sample . 
-. 
-· 
Activity 14 . 
Instructions . -- Divide a window box into four sections by means 
of cardboard partitions. 
Fill two sections with soil and two with sand . It is suggested 
that the left hand section be sand, the next one soil, the next 
sand and the last soil . 
Plant equal numbers of seeds in each sect ion . 
Supply water t o the left hand s ection only. Some water will flow 
into the next (soil) section, thereby watering it, but practically none 
will get into the two other sections . 
Notice the sprouting and growth of the seeds. The plants in wet 
sand will often grow much faster than those in soil but later they fall 
behind. Why? Why is there little or no growth in dry sand or dry soil? 
Teacher 1 s Note. -- Plants need so.il e.nd water in order to grow. 
Materials . -- Flower box, sand, soil, careboards, seeds and water . 
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CATEGORY I II 
CHILDREN SHOULD UNDERSTAND TH...4.T PLANTS NEED AIR IN ORDER TO GROW 
Activity 1. 
Instructions. -- Put a pad of two folded paper towels in the bottom 
of each glass . 
Sprinkle ten radish seeds on each pad, and cover the seeds in each 
glass with a folded paper towel . Save the rest of the seeds for a later 
experiment . 
Put one or two drops of water on the paper in one glass ; soak the 
paper in the second glass; fill the third glass up to the top with water . 
Write the word 11Radishes" and the date on all three labels. Paste 
one label on each glass . 
Look at the seeds-at the end of five days . What happens? In Vfhich 
glass do the most seeds sprout and grow? You know that the seeds in the 
almost dry glass didn ' t get enough water, but pan you guess why most 
of the seeds covered with water did not sprout? 
Teacher's Note. Tne answer is that they could not get enough air . 
Plants need air just as much as you do, and the water in the full glass 
kept air from reaching the seeds . 
lAaterials . - - Radish seeds, J drinking glasses, 9 paper towels, 
3 gummed labels and water . 
Activity 2 . 
Instructions . -- Put about 20 bean or other seeds in a small glass. 
Cover them with water . 
Notice any small bubbles of air which come from the seeds . Do 
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~lmost ~ll the bubbles come at the s~e places on e~ch seed? 
Teacher 1 s Note . -- If bubbles come at other places, ex~ine the 
s eed to see if it is cracked. Every seed has a tiny hole through which 
water can enter to start the germination process . 
l~terials . About 20 bean or other seeds , small glass and water. 
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CATEGORY IV 
CHILDREN SHOULD UNDERSTAND THAT PLANTS NEED THE 
RIGHT TEMPERATURE IN ORDER TO GROVl 
Activity l . 
Instructions . -- Wet the cotton and put one pad in each cup . 
Sprinkle a little bird seed on each pad . 
Cover the cups with the saucers . 
Tie a tag reading 11Bird Seed" and the date to the handle of each 
Put one cup in a ver.J cold place (like a refrigerator) and one in 
a hot place (lilce beside a hot radiator ) and keep one in a room where 
it is neither very hot nor very cold. 
Look at the seeds i n each gup~. -~very day for a whole week . 
.lhat happens? In which cup to most seeds sprout'? Do you think 
temperature has somethi ng to do with seed growing? 
Teacher ' s Note . -- This experiment shows that bird seed doesn't 
grow where it is either too cold or too hot . Not all seeds sprout best 
at the same temperature, but most lcinds grow in temperatures that are 
comforte.bly warm for people . 
Material s . -- Mixed bird seed, J cups and saucers, J pieces of 
absorbent cotton big enough to make pads that cover the bottom of the 
cups . 
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CATEGORY V 
CHILDREN SHOULD UNDERSTAND THAT PLANTS NEED LIGHT IN ORDER TO GROW 
Activity l. 
Instructions . -- Wet the sponges and put them in the bowls with 
one -half inch of water . 
Sprinkle some of the seed on each sponge and put onw bowl in a 
very dark, warm place and the other by a sunny, warm window. 
Keep half an inch of water in the bowls all the time . Look at the 
two bowls every day for two weeks . V{hen you do this be careful not to 
leave the darkened bowl in the light for more then just a minute . 
~Tnat happens? Can a seed sprout in the dark? Can it keep on 
growing and grow into a little plant with green leaves in the dark? Do 
you know why? 
Teacher ' s Note . -- Thi s is what happens . The seed has only enough 
food in it to feed the baby plant whil e it sprouts and puts out roots 
and leaves . When the food in the seed is gone , the little plant will 
die unless it can begin making its own food . The food malcing part of a 
plant is the green part . In the green parts, the water and minerals 
drawn out of the ground by the roots are combined with air and changed 
into food by the sun ' s light. 
Some plants need more light than others, but all green plru1ts must 
have some l ignt, in order to mal<e food . 
Materials. Two sponges, 2 bovils :~: and bird seed or grain . 
Sa.mple . On next page. 
289 
290 
Activity 2 . 
Instructions . -- Get a white potato. Be sure it is a11 old potato 
with a corky skin . 
put it in a warm dark place for two months . 
Loolc at it every week. 
i.Vhat happens? Does your potato grow white sprouts? Do the sprouts 
grov1 green l eaves? Do you lrnow why not? 
Teacher 's Note . -- Lilce any other plant with green leaves, a 
potato plant needs sunlight i n order to grow . 
Materials . -- Potato. 
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Activity J, 
Instructions . -- Grow some lentil seeds in a small flowe r pot in the 
dark until they are about an inch high . 
Place the pots on a brightl y lighted windovl sill and notice how 
soon the stems will [?end toward the light . 
Materials . -- Pot of baby lentil plants. 
Sarnple . 
• 
tft .. 
Activity 4. 
Instructions . -- Notice some seedlings that have been growing in 
the sunshine . Notice how they are all facing . 
Move the seedlings so that they face away from the sun . How long 
does it take them to turn back? 
Materials . -- Seeds growing in flower pot . 
Activity 5. 
Instructions. -- Soru{ about 60 canary seeds and plant 20 seeds i n 
three small flower pots. 
Put in a dark place until they are about one inch high . 
Take three shoe boxes and cut a window in each one . Cover one 
window with red cellophane, the second with blue and the third Yl"ith 
yellow . Use Scotch Tape to keep cellophane in place . 
Put one flower pot in each box, and put the cover of the shoe box 
on . 
Put all three boxes containing the pots in bright light but not in 
direct sunlight . 
Keep the plants watered, and look at them after five hours and 
again after one day. .'lhich plants bend the most? 
Teacher's note . -- The plants in the box with the blue cellophane 
bend the most . 
Materials . - - Three small flower pots, J shoe boxes , 60 canary 
seeds, soil, knife, scissors, Scotch Tape, red, yell ow and blue 
cellophane. 
Sample . 
Red 
Activity 6. 
Instructions. --Make two small envelopes to fit a geranium leaf, 
one of black paper, the other or clear cel lophane . 
Slip each of them over a leaf . 
In about 10 days remove both of the envelopes . What has happened 
during this time to the leaves of the plant s? 
Materials . - - Envelope of bl ack paper and envelope of clear 
cellophane . 
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CATEGORY VI 
CHILDREN SHOULD UNDERSTAND THAT PLANTS PRODUCE 
MANY MORE SEEDS THAN CAN SURVIVE 
Activity l . · 
Instructions . -- Get two blotters and a glass baking dish with a 
cover . 
Wet one blotter and put it in the dish . 
Put ten radish seeds on the wet blotter . 
Wet the other blotter and put it on top of the seeds. 
Put the lid on the dish and put in a warm pl ace . 
·Look at the seeds every day for a week, adding a few drops of water 
if the blotters start to dry out . 
What happens? Do most of the seeds sprout? 
You can test samples from any package of seeds in this way before 
planting to make sure that most of the seeds in the package have living 
baby plants in them. 
Teacher's note . -- Seedsmen have found that all the seeds from a 
plant do not always have living baby plants in them. Seeds without 
living baby plants don't grow, even if they have the right amount or sun, 
water and air . So before they sell the seeds to farmers, s eedsmen give 
their seeds a sprouting test t,o make sure that most of them have living 
baby plants inside . 
Materials . -- nvo blotters , glass baking dish with cover and 
radish seeds . 
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Activity 2 . 
Instructions . -- Count 100 seeds of any kind . 
Germinate them, using one of the methods suggested in Catagory IX. 
Do they all germinate? What percentage of them do? 
Teacher's Note. -- Wild seeds snow more striking results than seeds 
from a seed store because commercial seeds are especially selected to 
germinate well . 
Materials. 
pencil and paper. 
One hundred seeds, sponge, saucer, water, glass dish, 
Activity J . 
Instructions . -- Count the number of seeds in ore row of an ear 
of corn. 
Count theJnumber of rows and multiply. 
How many seeds in one ear of corn? 
How many ears on one corn stalk? 
Materials. -- Ear of corn, corn stalk or a picture of a corn stalk, 
pencil and paper. 
Activity 4. 
Instructions . -- Try to estimate the seeds on one head of a 
dandelion, in a milmveed pod. 
Count the seeds in one squash, one cucumber, or one tomato. 
Materials . -- One dandelion, squash, cucumber, and plant. 
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CATEGORY VII 
CHILDREN SHOULD UNDERSTAND THAT STEMS GROW UP, ROOTS GROW DOWN 
Actlvity 1. 
Instructions . -- Put 10 soaked radish seeds in a glass jar lined 
with wet paper. 
Grow them in the dark 1..mtil the stems are about one inch long . 
Pour off the extra water from the bottom of the glass jar and t urn 
t he jar on its side . 
Keep in the dark for 24 hours . 
Turn jar right side up . 
Put some Vlater in again and l eave it for another day in the dark . 
Notice tne results . 
~Aaterials . -- Ten soaked radish seeds, glass jar, paper towel and 
water . 
Sample . -- See next page . 
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Activity 2. 
Instructions . -- Put layers of bl otting paper between two panes of 
glass . 
Place radish seeds between the blotting paper and the glass so that 
you can see the s eeds . 
Fasten the panes together with rubber bands, and stand them upright 
in a shallow tray of water . 
.".'hen the roots start growing downward, give the glass a quarter 
turn so that the roots and stems are reaching out sideways . Wait and 
watch how soon they will begin pointing up and down again . Each time 
they do this , turn the glass . Each time the roots and stems will turn, 
too - to grow up and down . 
Materials . -- Two panes of glas9, blotting paper, radish seeds, 
rubber bands and shallow tray of water . 
Samp~e . 
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Activity J , 
Instructions. -- Select seedlings which have been sprouted with 
roots about one i nch long . 
VIi th a fine pen and India ink make dots 1/8 inch apart on both 
root and shoot . 
In two or three days examine to see whi ch marl~s have grown 
farther apar-r, . 
Materials. Sproutea seeas wic.h routs about one inch long , 
pen and India ink. 
CATEGORY VIII 
CHILDREN SHOULD UNDERST.~D THAT PLANTS USE PARTS OF 
THEIR BODI ES AS STOREROOMS 
Activity l. 
Instructions . -- Mal<:e a list of plant storerooms . 
Roots 
Bulbs 
Corms 
Stems 
Materials . -- Paper and pencil . 
Activity 2 . 
Leaves 
Buds 
Seeds 
Fruits 
Instructions . -- List or illustrate the seed storerooms . 
Peas 
Corn 
Materials . -- Pencil and paper . 
Activity 3. 
Beans 
Nuts 
Instructions : -- Make a list of root storerooms . 
Sweet potatoes 
Carrots 
Beets 
Materials. -- Pencil and paper . 
Turnips 
Radi shes 
Parsnips 
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Activity 4. 
Tnstructions. -- Make a list of stem storerooms. 
Irish Potato 
Sugar cane 
Materials. - - Pencil and paper . 
Activity 5. 
Sugar me.ple trees 
Pal m trees 
Instructions . -- Make a. list of bulb storerooms. 
Daffodils 
Hyacinths 
Materials . -- Pencil and paper . 
.Activity 6. 
Tulips 
Onions 
Tnstructions : -- Make a list of corm storerooms . 
Crocuses 
Ja.ck- in - the-p1.llp;Dts 
Mater i als. -- Pencil and paper . 
Activity 7. 
Gladiolus 
Instructions . -- 1Vlake a. list of bud storerooms . 
Cauliflov1er Broccoli 
r.fta.teria.l s . -- Pencil and paper . 
.Activity 8. 
Instructions. -- Malee a list of leaf storerooms . 
Cabbage 
Ma.teria.ls . -- Pencil and paper . 
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Activity 9 . 
Tnstructions . -- Make a list of some fruit storerooms . 
Peaches 
Oranges 
Blackberries 
Materials . -- Pencil and paper. 
Plums 
Cherries 
Teacher ' s Note . -- Whenever we eat any kind of plant storeroom, 
we may be sure we are getting some vitamins . In carrots we get more of 
one kind of vitamin than we get in oranges, and in oranges we get more 
of another kind of vitamin than we get in carrots . But in every plant 
storeroom, vitamins of kind are stored . 
There are, you have now found out, me.ny kinds of plant storerooms . 
In them plants store food for themselves and their chil dren . But much 
of our food comes straight from these plant storerooms, too . 
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CATEGORY IX 
CHILD~~ SHOULD UNDERSTAND THAT N£W PLANTS GROW FROM SEEDS 
Activity l. 
Instructions . -- List the seeds you know. 
Materials. Pencil and paper. 
Sample . -- Walnuts, Wheat , Beans, Corn, Grape, Raspberry, 
Strawberry, Peas, -Rice, Oat, Dandeiion, Milkweed . 
Activity 2. 
Instructions . -- Soak three lima bean seeds overnight. 
Line a glass with a wet paper towel . 
Keep water in the bottom of the glass . 
Place one whole seed between the paper and the glass. 
Carefully remove one of the seed leaves from the second bean seed 
without i njuring the baby plant . Place it between the paper and glass . 
Cut the seed leaves of the third bean s eed so that only half of 
one seed leaf will remain with the baby plant. Place it between the 
glass and paper. 
Teacher 's Note. A new plant cannot grow without using the food 
stored in the leaves of the seed . The biggest plant will grow from the 
first s eed. 
Materials. -- Lima bean seeds, paper towels , glass, water and knife . 
Sample . See next page. 
JOJ 
(";j {oss 
\\/hcte 
Seed 
Acti v.i ty 3. 
Instructions. -- Get lentil seeds and soak over night . 
Line e. glass with a paper towel . 
Wet the paper so that it sticks to the glass. 
Keep about an inch of water in the bottom so that the paper will 
stay constantly moist. 
Lay the seeds between the wet paper and the glass around the top . 
In a few days notice how the roots and stems grow. The plants will 
die after a few weeks because they can 1 t live l ogg on water only . 
Materials . - - Lentil beans, glass of water and paper towel. 
Samole. -- See next page. 
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Activity 4. 
I nstructions . - - Soak a sponge in water. 
Set in saucer with water in it. Be sure water doesn 1 t dry up . 
Spri nkle with grass seed. 
Cover with glass dish and set in a sunny window . 
Materials . - - Sponge, saucer, water, grass seed and a glass dish . 
Activity 5. 
Instructions. -- If you want the lentil seeds to grow for a long time, 
plant the soaked lentil seeds in a small pot containing soil . 
Cover the seeds with about 1/4 inch of soil . 
Keep them watered. 
---- ----=--==-
Materials. -- Soaked lentil seeds, small pot, soil and water. 
Activity 6 . 
Instructions. -- You can plant the following seeds as you did the 
lentil seeds in Activity 5. 
'orange 
Corn 
Cantaloupe 
Watermelon 
Lemon 
Bird 
or other seeds that you can find .in your kitchen . 
Bean 
Pea 
If you want to keep the plants from these seeds growing a long time, 
then plant them in soil in regular pots as you did the lentil seeds in 
Activity 5. 
Activity 7 . 
Instructions. -- Get an avocado seed and take the brown papery 
coat off the seed. 
Set it in a jar of water. The top of the jar should hold up the 
seed so that only the wide, indented bottom part is in the water. 
Keep it in dim light while only the roots are growing, then bring 
it out i nto the light when the stem starts to grow . 
After the plant has been in water about two months, add soil 
gradually till it has replaced all the water, or else plant it in a 
big pot . 
Teacher's Note . -- It is better to use a tall j ar like an olive 
jar, for although this seed takes weeks to get started, the roots grow 
fast and long once they wtart . 
Materials. -- Avocado seed, tall jar of water , soil and a big pot. 
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Sample. 
Activity 8. 
Instructions . -- Soak seeds overnight. 
Plant three or four of them in a small flower pot. 
Cover them with about l/4 inch of soil . You can start them in 
plain sand as well as soil. 
. ·Jo7 
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\Vhen each plant has three or four leaves, separate them so that 
each one has more room to grow in . 
Materials. -- Gr apefruit, prot of soi l and water . 
Activity 9 . 
Instructions . -- Each plant has a different way of growi ng . A pea 
doesn ' t grow in the sam way as a bean . Watch some peas, corn and beans 
growing and make lit tle pictur es of what you see . 
Compare the results . 
Mat erials . - - Spr outed pea, corn and bean seeds, pencil and paper . 
Sample . 
Corn 
Act i vity 10 . 
Inst ructions. - - Plant one kind of seed in each pot in just the 
way the package t ells you, and make a sign for each pot with the name 
of the seed and date it was planted. 
Put each pot in a dish of water by a sunny window. 
Keep some water in the dishes under the pots . 
Look at the pots every day for about a week to see how and when 
the little plants come up. 
When the plants have leaves, very carefully dig up one of each kind 
of the little plants and see how the baby plants have grown. 
What happened to your seeds? 
Teacher's Note. -- In the damp soil, your seeds swelled and burst 
their coats . It was warm enough and airy enough, so the baby plants 
began to sprout and grow, using the food stored in the seeds . Their 
tiny shoots grew longer and put out little green leaves. Their tiny 
roots grew bigger and sent out new little roots . Through these roots 
the plants can now draw from the soil the water and the minerals that 
they need . In the sunlight, the ~eaves begin to make food for the plant . 
If you water them, your plants will grow bigger and stronger, as 
they make more food. If they have room, they will .flower, and their 
flowers will form the seeds from which new plants will grow . 
~~ the seeds that fall to the ground from a plant do not grow. 
Birds and animals find and eat many seeds for food. Some seeds fall 
where the hot sun kills the baby plant . In cold climates some seeds 
freeze . Some seeds drown in puddJ.es, some do not get enough water . 
But most plants have so many seeds that some are sure to live and grow. 
That is why the world does not run out of f~owering plants, even though 
so many are pulled up, or cut down, or eaten. 
Materials. -- Three unglazed flower pots, J shallow dishes, so.il, 
1 package of pea seeds, l package of lima bean seeds and 1. package of 
sunf~ower seeds . 
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Activity 11. 
Instructions. -- In order to separate plants, you knock out the 
soil from the pot with the plant in it. It may be done this way : 
Water the soil. 
Hit the edge of the pot against something hard. 
Turn upside down and the soil should come out in one piece . 
It is now easy to separate each plant and put it into a separate 
flower pot. 
Materials . -- Pot w~th plants, water, pot with fresh soil. 
Teacher's Note. --Children will enjoY- planting and caring for a 
number of seedlings in an egg box or a muffin tin. They will want 
their individual little plants very often, so think up simple little 
things that go quicly, are inexpensive, and last long enough to keep the 
interest. Egg shells, paper cups, milk cartons and other such things are 
big enough to support seedlings for a week or two . There is an invaluable 
feeling of accomplishment in the child carrying home a paper cup of soil 
containing a seedling he grew himself . 
. Se.mple . 
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Activity 12 . 
Instructions . - - Place about one inch of soil in the borrom of a 
large glass jar . 
Arrange on the soil and next to the glass a few seeds each of corn, 
beans, peas, tomato, lentil, squash or other plants . 
Add another inch of soil, then more seeds, and so on until the jar 
is full . 
Water lightly . 
~serve the seeds every day or two . Notice some seeds grow best at 
particular depths of planting . 
Teacher ' s Note . --Seeds must be planted at the proper depth . 
Mater i als. -- A large jar; variety of seeds such as corn, beans , 
peas, tomato, lentil, s quash ; some soil and water . 
Activity 13. 
Instructions . -- Plant in a medium-sized flower pot a very large 
number of corn, bean or pea seeds . Ha.ve an actual layer of seeds in the 
earth . 
Note the results of overcrowding as the plants grow . 
Teacher 's Note . -- Seeds do not grow well when crowded . 
Mat erials . -- Medium sized flower pot , soil, corn, bean or pea seeds 
and water . 
Activity 14 .. 
Tnstructions . -- Get a large flower pot and fill it with soil . 
Plant a few seeds of several kinds in it . 
Plant to a uniform depth of one inch . 
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Notice how long it takes for different kinds of plants to appear . 
Repeat this experiment to see if the results are consistent . 
Teacher~s Note . -- Seeds require different times for sprouting . 
Materials . -- A large flower pot, soil and several types of seeds . 
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CATEGORY X 
CHILDREN SHOULD UNDERSTl1.ND TF..AT NEW PLANTS GROW FROM ROOTS 
Activity l. 
Instructions. -- Set narrow end of sweet potato in a jar of water . 
Stick tooth picks into potato to support it at the mouth of the jar . 
Put in a warm, dark place. 
Keep adding water as it is used up. 
As soon as the stems start to grow, move it into sunlight . 
Teacher 1 s Note . --New roots will grow out first from the part that 
is in v1ater . 
In about ten days the stems will start to appear .. 
The \Yhole potato should become covered with stems and purple - veined 
leaves . 
Materials. -- One sweet potato with some sign of life, a jar of 
water and tooth picks . 
Activity 2 . 
Instructions . -- Take the wilted leaves from the top of a carrot. 
Cut off 2 inches of the carrot at the big end . 
Set in a shallow bowl of water with pebbles to hold it in place . 
Soon new leaves will grow out of the top . They are thin and 
feathery . They make a pretty tabl e decoration . 
Materie.ls . -- Carrot, knife , shallow bowl, pebbles and water . 
Sample . See next page . 
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Activity .3 . 
Inst,.uctions . -- Other roots with food stored in them can be grown 
in ~.. exactly the sameway as the carrots in Activity 2. Some of these 
roots are : 
Beets Turnips Parsnips 
Materials . - - Root, knife, shallow bowl, pebbles and water . 
Activity L • • 
Instructions . -- Fill a glass j ar half full with soil . 
Put some stones or broken p.i eces of flower pot on the soil so 
that one edge fits against the glass . 
Add one inch of soil . 
On top of this soil lay some seeds against the glass . 
Cover the seeds with another inch of soil. 
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After the seeds have sprouted, watch what the roots do when they 
strike an obstacle in their downward path. 
Tea cherls Note . -- Roots go around obstacles . 
Materials . -- A glass jar, soil, seeds, water, stones and/or 
broken bits of flower pots . 
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CATEGORY XI 
CHILDREN SHOULD UNDERSTAND THAT NEW PLf.I.NTS GROW FROM STEMS 
Activity 1. 
Instructi ons . -- Put I rish potato in a jar of water so that only 
the bottom stays wet . 
Stick tooth picks into potato to support it at the mouth of the jar . 
Notice the l~oots that grow out from the lower end, and the new 
stems and leaves from the eyes or l ittle buds . 
Materials . -- Potato, j ar of water and tooth picks . 
Acti vity 2 . 
Instructions . -- Cut off a pi ece of Irish potat o with two or 
three buds on it . 
Plant it in a flower pot , about three inches below the surface of 
the soil . 
Water regularly . 
Teacher ' s Note . - -Farmers pl ant potato crops by this method. 
Materials . -- Irish potato , f l ower pot, so.il end water . 
Semple . See next page . 
316 
.Acti v.ity J . 
Instructions. -- Plant ten seeds, such as corn, or beans in a 
flower pot . 
)ater the seeds . 
Le.y over the rim of the pot a lantern slide cover glass or other 
sme.ll glass plate . 
As the plants grow upward, what happens to the plate? How many 
such plates will the shoots support? 
Teacher's Note. - - S1oots exert pressure upward . 
Materie~s . - - A four inch flower pot, seeds such as corn or beans, 
soil, lantern slide cover glass or other small glass plate and water . 
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Activity t.~. 
Instructions . -- Plant some seeds . 
Lay boards a couple of inches wide, with a few 3/4 inch holes 
bored in them. 
Observe as the growing seeds strike the boards they turn aside, 
e ither going around the boards or through the holes . Those plants which 
do not succeed in doing this die . 
Teacher ' s Note . Shoots go arolmd obstacles . 
!/12.. teri als . -- A flower box , seeds and soil, water, boards a couple 
of inches wide with 3/t.,. inch holes . 
318 
CATEGORY XII 
CHILDREN SHOULD UNDERSTAND THAT NEW PLANTS GROW FROM BULBS 
Activity l . 
Tnstructions . -- Illustrate and tell what a bul b is . 
Materials . - - Paper and crayon . 
Sample . - - A bulb is a stern that is very much shortened down, so 
that all its leaves are cl ose together . 
Activity 2 . 
Instructions . - - Put layer of pebbl es in the bottom of a bowl . 
Place the bulbs on them and add more pebbl es until . just the ends 
of the bulbs ar.e sticking out. 
Add water so that it will just touch the bottom of the bulbs . 
Keep it exactly at that level. You will have to keep adding a little 
water each day to keep it there. 
Place the bowl on a sunny window sill . If you plant the bulbs 
late in the winter, they will bloom in about three weeks . 
Materials . -- Narcissus bulbs, shallmv bowl , pebbles and water . 
Activity J . 
Instructions . -- Set onion in a glass of water so that only the 
bottom will keep wet . 
Notice the new white roots that come out from the bottom of the 
bulb . 
Notice how the little bud inside grows into long green leaves. The 
new young plant uses the food stored in the thick fleshly leaves of the 
bulb to get started. 
Cut down through t he middle of the bulb when the tops are about 
four inches high . You will see that the buds in the center have grown 
out into leaves . 
Materials. -- Onion, gl ass of water and a lmife. 
Activity 4. 
Instruct.ions . -- Plant the bulbs in one pot with a sign 110nion Seeds . '' 
Put date on both signs . 
Put each pot in a dish by a warm, sunny window and keep water in 
the dish under the pot for a month . 
Look at them every week . Which comes up first? WlD.ich plants look 
stronger? Which do you think has the most stored food, onion seeds or 
onion bulbs? 
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Teacher 's Note . TI1is experiment shows that onion bulbs are a 
faster and surer way of growing new onion plants. The bulb has much 
more food stored in it than a seed, so it grows into a strong, healthy 
plant much more quickly . 
Materials. Six onion bulbs , a package of onion seeds , 2 unglazed 
pots , earth, 2 pie pans and water . 
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CATEGORY XIII 
CHILDREN SHOULD UNDERSTAND THAT N~N PLANTS GROW FROM LEAVES 
Activity 1. 
Instructions . -- Get a large thick rex begonia and make a cut at 
each l arge vein of the leaf . 
Lay the leaf on damp sand with the underside down . 
Put pebbles or stones on it to keep it flat . 
Place a glass jar over it to keep it moist, and put it where it 
will get light ~ In a few weeks, tiny new plants will form where you 
made the cuts . 
When the new little plants are two to three inches tall, move 
them i nto separate small pots containing soil . 
Materials . -- Large thick rex begonia leaf, damp sand, pebbles or 
stones, glass jar and small pots . 
<~. 
Activity 2 . 
Instructions . -- Cut leaf of a snake plant into p i eces about two 
inches long. 
jar . 
Put each piece hal fvvay down into damp sand . 
Cover it with glass . 
New plants form where the le af hits the sand. 
Materia:ts . -- A leaf of snake plant, a knife, damp sand and a glass 
Scunple . 
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Activity J, 
Instructions . -- Get a leaf from an African violet Wlth a little 
piece of tne stem attached . 
St and it up with the stem part buried in the damp sand . 
Keep it covered with a glass j ar . This takes many weeks. 
Watch a tiny new plant grow where the stem hi ts the sand . 
Materials . -- Leaf from an African violet, damp sand and a glass jar . 
Activity 4. 
Ins-tructions . -- Make a box t o put pieces of stems and l eaves to 
root. 
Get a shallow wooden box . 
Place four panes of glass around the four sides of the box with 
the lower edges resting on the bottom. 
Put in moist sand . It will hol d the glass in place . 
Put a glass cover over it . 
. Materials . - - A shallow wooden box, four panes of glass, moist 
sand and a glass cover. 
Sample~~~--------------------------------------------------------
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CATEGORY XIV 
CHILDREN SHOULD UNDERSTAl\ID THAT NEW PLANTS 
CAN GROW FROM OLD PLANTS BY CUTTI NG 
Activity 1. 
Instructions . -- Put the Wandering Jew in a glass of water and l<:eep 
it by a sunny window . 
Look at it every day for ten days . 
Teacher ' s Note . - -The Wandering J ew cutting wil l grow in damp 
sand or soi~, too . 
Materials . -- Wandering J ew, water and a glass . 
Activi ty 2. 
Instructions . -- Cut off a piece of stem three or four inches .long. 
Make your cut, just below a place v1here leaves come out of the stern. 
Trim off aJ..l but tvm or three J..eaves . 
Plant the piece in moist sand in a small i'J..ower pot and set a 
glass over -che plant . 
It may take a fev1 weeks before you see that your new p.lant is 
growing . When you s ee new leaves f orming, you will know that the piece 
of stem has made new roots, and has become a new plant . Now is the 
time to move it i nto a pot containing soil. 
Materials . -- Begonias, geraniums, fuchsias, philodendron or ivy, 
a kni fe , sand, small flower pot, water and a glass jar . 
SQmple . -- See next page . 
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Activity J, 
Instructions . -- Put t he Bryophyll um l eaf i n a dish of wet sand . 
Look ~t it every day for ten days . 
Material s . Bryophyllum l eaf , e. dish t=md some wet sand . 
· Activity L, . 
Instructi ons . -- Pin a Bryophyll um leaf to a curtain . 
Observe the results . 
Teacher ' s Note . -- A bryophylhun will grow because t he tiny new 
plant can get food and wat er from t he juicy ol d l eaf . 
Me.terie.ls . -- Bryophyl h un l eaf, a dish e.nd wet sand . 
Activity 5. 
Instructions . -- Put pussy willow stems i nto water . 
Notice how new roots form very quickly near the bottom of the stem. 
After they have rooted you can put the pussy wil l ows into soil. 
You have me.de e. new plant . 
Materi als . -- Pnos:r ;villmvs and a j aJ.~ of water . 
Sampl e . - -
1 
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CATEGORY XV 
CHILDREN SHOULD UNDERSTAND THAT NEVI PLANTS CAN GROW 
FROM OLD PLANTS BY GRAFTING 
Activity l. 
Instructions. -- Cut a V- shape in the top of a root. 
Cut a stem of exactly the right size at its base to fit exe.ctly 
the 11V11 in the root . 
Cover the joined pe.rts with grafting we.x. 
Tie the joined parts together until they are completely grovm as one . 
Teacher•s Note . -- This is called whip grafting . 
Materials . - - Pussy w.illow or any of its relations growing in t he 
soil , knife, grafting wax and string . 
Sample . 
Wh 1p Gratt 
Sec ~ton <:ft wh\1 p 
Cu\ a we.J.ge 
~Q~e. 0. 
~ v-sha~ed c;.x\-
1 -To ma·\c\1 
C.. over 
F,+ wed9e 
\V\to v-shope4 
cut so tha+ 
+he. q ,~owing 
\ayers m·ee+ 
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Activity 2 . 
Instructions. -- Cut a wedge in the end of a larger stem. 
Cut a small stem at its base to fit the wedge exactly. 
Place the smaller one in the wedge so that its growth layer is 
di rectl y in contact with that of the larger one . 
Cover the joined parts with grafting wax . Soon the small stem 
be comes part of the growth of the larger plant . 
Teacher ' s Note. -- Tnis is called cleft grafting . Fruit branches 
are grafted in this manner . 
Materials. -- Pussy willow or e.ny of its relations growing in the 
soil, a knife and grafting wax 
I 
C\eft Graf+ 
Cut wedges on ends of 
bra ~c~es ~o be <3 raft d 
. ~ 
Make v ... shaped cut -it, \-ra\ch 
f,+ ~w"3 \ nto I 
p\ac.e. -:so lrhat 
<3rowi ng \CAy·ers ·. 
meet 
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Activity J . 
Instructions . Remo~e a leaf f rom a healthy stem. 
Remove the bud carefully from the leaf . Cut it out in a triangular 
shape . The bud is located at the axil of the leaf. That is the angle 
J29 
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where the leaf is attached to the stem. 
Gut a T-shape in the bark of a related plant . 
Carefully peel back the bark to receive the bud . 
Place the bud carefully against the limb and fold the bark over it . 
Bind the joint to hold it in pl ace . 
Cut away the stalk above the bud . 
Teacher ' s Note . - -This form of grafting is called budding . 
Materials . -- Pussy will ow or any of its rel ations grovving in the 
soil, a knife and string . 
SeJnple . 
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.Activity 4. 
Instructions . -- Gre.fting wax is prepared by taking one part tallow, 
two parts beeswax and four parts of resin . Melt them all together in a 
pan and mix well . 
Pour mixture into a large jar of cold water . 
Grease fingers with a little fat or oil and remove the mixture 
from the water while it is still warm. 
Knead and pull it for a short time, the way taffy is pulled . 
It can always be softened, after being put away for a while, by 
kneading and pulling it again. 
Materials. -- Tallow, beeswax , resin, stove pan and a large jar of 
cold -'}later . 
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CATEGORY XVI 
CHILDREN SHOULD UNDERSTAND THAT NDV PLANTS Cft~ GROW 
FROM OLD PLANTS BY DIVISION 
Activity l. 
Instructions . -- Dig up the plant clump in very early spring. 
Carefully cut the fleshy clumps into two or three equal parts . 
The number of sections is a matter of choice . 
Discard any part that seems to be affected by insects or disease . 
Place the sections in soil . 
Materials . -- A plant that grows in clumps such as ; iris, peonies, 
phlox or lily of the vall ey; a spade, soil and water . 
Activity 2 . 
Instructions . -- Dig up a rhubarb plant . 
Divide it into several parts . Be sure each part has some root 
and at least one bud . It will quickly grow into a new plant with the 
same kind of good to eat stalks . 
Materials . -- Rhubar b plant , a spade, soil and water . 
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CATEGORY XVII 
CHILDREN SHOULD UNDERST.A.ND THAT VINES CLING AND CLTivffi 
Acti vity l . 
Inst-ructions. -- File a scratch in four morning- glory seed coats . 
Soak in we.ter for a few hours . This will make them sprout quickly . 
Fill a small flowerpot with sandy soil to within an inch of the top . 
Plant four seeds i n the pot . Cover seeds with soil twice as deep 
as the thiclmess of the seeds . 
\Vater the soil gently with a bul b spray whenever the soil feels dry . 
It will probabl y need watering once a day . Keep the surface moist but 
not s oaking v1et . 
As soon e.s the seeds sprout, put the pots near a sunny window . As 
t he plants grow, select the healthiest one to lceep . Pull the rest out . 
Materials. -- Morning-glory seeds, a file, a pot four inches vvide 
across the top , sandy soil ( regul ar garden soil mixed with a quarter of 
a pot of sand .). 
Activity 2 . 
Instructions . -- Watch the tip of one of the morning-glory plants . 
About every half hour make a note of the direction it is pointing to . 
Teacher ' s Note. -- Many twining plants make a complete circle in 
e.bout two hours . The hotter it is, the faster the stems move around . 
Materials . -- Morning-glory plant with a stem a few inches long, 
a. pencil and paper. 
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Sample . 
,. 
C \\'c.\in<j of e.\em - \· · 
Activity 3. 
Instructions . -- Put a piece of cardboard around the bot~om of the 
stern of a rnorning-glo:cy plant by cutting a slit in the cardboard and 
makeing a small hole in the center to fit the stern. 
As t he stern tip points to each point of the compass, note it on the 
cardboard, with the time when the observation was made. 
Draw an arrow to show the direction in which the stem is traveling . 
Materials . --Morning-glory with a stem a few inches long, 
cardboard, scissors , a pencil and paper. 
Semple . -- See next page. 
.335 
Activity 4. 
Instructions. -- Take a long shoot of morning-glory and twfst it 
three or four times around a string from right to left . 
Fasten it near the top and notice the results . 
Teacher's Note . -- Morning-glories always coil counterclockwise. 
After a few hours it will fo1~ a loop and start climbing again from 
left to right . 
Materials . - - Morning- glory with a long shoot, a piece of string. 
Sample . See next page . 
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Acti v.ity 5 . 
Instructions. -- Let the stem of a morning- glory make a few coils 
around a vertical string . 
Fasten the string in a horizontal line out from the plant . 
Note the result. 
Teacher 's Note . The plant stops twining completely. A climbing 
plant can only climb up. 
Materials . - - Morning-glory plant, string and tacks . 
Activity 6 . 
Instructions . -- Stid: a tiny piece of Scotch tape on the top or 
upper side of a revolving stem of the morning-glory. 
Observe the stem when it has gone a quarter of the way around the 
f 
circle . You will see the Scotch tape on the side of the stem. 
Observe the stem when it is half way around . The Scotch tape will 
be on the under side . 
On the three - quarter turn it will be on the other side . 
'Nhen it comes back to where it started it will again be onn top . 
Materials . -- Morning- glory and Scotch tape . 
Activity 7 . 
Instructions . -- Soak canary-bird flower seeds over night. 
Plant four seeds into a four inch flower pot, using sandy soil. 
Cover with one inch of soil . 
Keep soil mois t but not vret. 
\Jhen seedlings come up, put the pot on the sill or a window that 
gets some sun . 
Keep the healthiest plant and pull up the rest . 
Put a dead twiggy branch about a foot high in the pot for the 
leaves to hold on to . 
Materials . -- Canary-bird flower seeds , four inch flower pot, 
sandy soil, water , twiggy branch a foot high. 
Activity 8 . 
Instructions . - - Make t11e leaves of a canary- bird vine bend by 
rubbing the petioles of the very young leaves with a small stick. A 
ma.tchstick will do . 
If you rub the top of the petiol e, the leaf will bend toward the 
upper surface . 
Rub the bottom of the petiole and the leaf will bend down to the 
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l ow·er side . 
Teacher ' s Note . -- The leaves are sensitive only while young . But 
don't t ry this experiment with the very first leaves that grow out, 
because these are not sensitive at all. \'/ai t till the plant is at least 
six inches h i gh before you try this experiment. 
JJ8 
CATEGORY XVIII 
CHILD~J SHOULD UNDERSTAND THAT GREEN PLANTS 
MAKE FOOD IN THEIR LEAVES 
Instructions . 
with alcohol. 
Activity l. 
Place a green leaf in a small jar and cover it 
A few hours later look at the leaf . What has happened? 
Teacher ' s Note . - -The leaf is yellow and the alcohol has become 
green . This green is chlorophyll . Green plants cannot make food 
without chlorophyll . 
Materials . - - A green leaf, a small jar and alcohol. 
Sample . .-------------------------------------------------------
Activity 2 . 
Insti~ctions . - - Put leaf of Elodea on a glass s lide . 
Examine it with a strong microscope . 
Notice cell s in the leaf and the tiny green dots inside the cells. 
Materials . -- Leaf of an Elodea plant , one gl ass slide and a strong 
microscope. 
Activity J . 
Instructions . -- Exarnine a leaf and look for the following things: 
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Notice how thin the leaf is. This is so that sunlight can reach 
as many cells as possible. 
Notice the waxy coating, especially on the side nearest the sun. 
This is t o keep moisture inside the leaf . 
Notice the veins in the leaf. They are part of its supply l i ne . 
Materials . -- Leaf. 
Activity 4. 
Instructions . -- List t he ty-pes of food that plants make . 
Materi als . A pencil ru1d paper . 
Sampl e . Sugar , starch , fat, protein and vitamin. 
Activity 5. 
I nstructions. - - Taste oranges, apples and pears . ~re they sweet 
or sour? 
Teacher 's Note. They are sweet because they have sugar in them. 
Usually you can tell by the taste whether ther e is sugar in what you 
are eating and dri nking . 
Material s . -- Oranges , apples and pears . 
Activity 6 . 
Instructions . -- Scorch sugar in a pan . 
Notice the results . 
Teacher's Note. -- Vfuen sugar scorches, it changes back to carbon 
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and water . The blaclc material that i s left is the carbon . The vmter 
becomes steam and goes up into the air . 
Materials . - - Sugar, pan and heat . 
Activi ty 7 . 
Instructions . -- Place a common aquarium plant Ul1der water. 
Notice the bubbles rising from the plant in the water . 
Teacher's Note . --Plants break up carbon dioxide into carbon and 
oxygen . They make sugar out of water and carbon . They throw away t he 
oxygen from the carbon dioxide . 
N~terials . -- Aquarium plant, such as Elodea, water and container . 
Activity 8 . 
Instructions . - - Put one teaspoon of cornstarch in a test tube . 
Hold the test tube in a flame . 
Noti ce results . 
Teacher ' s Note . 
into carbon and water . 
The hea.t of the flame will change the cornstarch 
Drops of water will form on the upper part of the tube . 
The black carbon will stay at the bottom. 
Materials . - - A teaspoon of cornstarch, a test tube and a bunsen 
burner . 
Activity 9. 
Instructions . -- Put a partly green and a partly white plant on a 
sunny v1indow Slll for several hours . 
Make a colored drawing of a leaf . 
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Pick a leaf and boil it . 
Take out the green coloring with al cohol. 
Lay leaf in a dish and pour iodine on it. The iodine will show if 
there is starch in the leaf. 
Wash the leaf in cold water and compare with the drawing . 
Wbere did you find the starch in the l eaf? 
Teacher's Note. -- The starch is usual ;J:y found in the parts that 
were green . The sugar is made in the leaves. Then it is carried away. 
Some of it is changed to starch and stored away. 
Materials . -- Plant with partly white and partly green leaves, 
crayon, stove, pan, water, alcohol, dish and iodine. 
Activity 10. 
Instructlons . -- Put a few drops of iodine on a potato. Notice 
the results. 
Teacher's Note . - - Iodine tUl'ns starch blue. 
Materials . -- A potato and iodine. 
Activity ll. 
Instructions . -- Pu.t a li ttJ,.e cornstarch in a test tube . 
Add a little vrater . 
Add a few drops of iodine to the solution . 
Notice the color . 
. Materie.ls. -- Test tube, cornstarch, water and iodine. 
Activity 12. 
Instructions . -- Put iodine on bread, cake or crackers . Notice the 
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color. 
Teacher's Note . -- All three are made partly of flour, and flour is 
mostly starch. The starch in this f mour comes from the seeds that were 
ground up to make flour . The flour was made by the plants the seeds 
grew on. 
Materlals. -- Bread, cake or crackers and iodine. 
Activity lJ . 
Instructions . -- Test wheat flour, cornmeal., potatoes, apples or 
any other foods you wish for starcn. 
If you do not get the blue color when you first try, boil the food 
in water and try the -test again. 
Materials. -- Any food, 10d1ne, water, pan and stove . 
Activity 14. 
Instructions . -- Cut some peanuts lnto smail p1eces. 
Lay the pieces on a sheet of white paper . 
Let them stand for a while . 
Look at the result . 
Teacher ' s Note. --Grease spots appear on the paper from the peanuts . 
Gr een plants sometimes make fat in the form of oil. 
Materials. --Peanuts, or peanut butter and white paper. 
Act ivity 15. 
Instructions . -- Hold a cooked bean in a flame . 
Notice the smell. 
Teacher ' s Note . --The smell is like the smell of burning feathers. 
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The smell shows that there is protein in the bean . 
Materials . -- A cooked bean , implement to hold bean over flame and 
a Bunsen burner . 
Activity 16 . 
Instructions . -- Hold a small piece of meat in a flame . Notice the 
smell. 
Teacher ' s Note . --The smell comes from the burning protein in 
the meat, the same smell as Activity 15. 
Materials . -- Small piece of meat, implement to hold meat over 
flame and a Bunsen burner . 
Activity 17. 
Instructions. -- Place a plant and a small vial or dish of 
limewater on a glass plate under a jar, and seal with wax . 
Prepare another similar (control) setup without the plant . 
Set both away in the dark for a day or two. 
Observe and see if a difference is found between the test jar and 
the control jar. 
Teacher 's Note. --If the limewater turns milky or shows a white 
scum, it proves that carbon dioxide is present . 
Plants give off carbon dioxide in darkness . 
Materials . -- A plant, 2 dishes of limewater (calcium hydroxide 
solution), 2 glass plates, 2 jars and melted wax. 
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CATEGORY XIX 
CHILDREN SHOULD UNDERSTl\.ND THAT FLOWERS MAKE SEEDS 
Activity 1 . 
Instructions . Illustrate and label the parts of a flower . 
Materials . Pencil and paper . 
SeJilpl e . 
\~6\len - -......... -·--
R-l H-;~-~~~~ 
Activity 2 . 
Tnstructions. -- Tell how plants make new seeds . 
Materials. Pencil and paper . 
Sample . -- All plants have a container called an ovary. Inside the 
ovary are the ovules or almost seeds . What they lack is pollen grains . 
Stamens grow a yellow powder call ed poll en. When the pollen is ripe it 
i s carried to the t ops of the pistils. The pollen grains grow tubes 
dovm the pistils into the ovaries . 
The seed-making material in the end of the pollen tube flows into 
the ovule . Now the ovule can start a seed . 
Activity J. 
Instructions . -- Discuss the ways that flowers attract bees . 
Materials . Pencil and paper . 
Sample. -- Have a sweet liquid called nectar . 
Bright colored petals . 
Fragrance . 
Petals used as landing fields. 
Veins ef deep color to guide bee to t he nectar. 
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CATEGORY XX 
CHILDREN SHOULD UNDERSTP~D THAT SOME PLANTS ARE PARPBITES 
Activity 1. 
Instructions . - - Punch two small holes in the metal top. 
Leave the slice of bread outdoors all motning in a shady place 
where spores will be sure to fall on it . 
Wet the blotter and put it in the fruit jar . 
Put the piece of bread on the blotter in the jar . 
Put the top on the jar to keep the bread from drying out, and put 
the jar in a warm, dark place . 
Look at the bread every day for two weeks . 
Add a. few drops of water to the blotter to keep it wet . 
What happens? 
Teacher ' s Note . The fine white threads and blue or black specks 
that you see growing on the bread is a plant called "mold . " It grew 
from tiny mold spores that were floating around in the air, like 
puffball spores . The mold spores that landed on your piece of bread 
got the food, warmth, moisture, air and shade that they needed, so 
they grew into mold plants . 
Spores don ' t carry their o<vn food along with them, so they only 
grow where there is food, moisture, air , warmth and shade . 
Materials . -- A slice of bread, a small bl otter and a gl ass fruit 
jar with a metal top . 
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Activity 2. 
Instructions. -- Meke three mold cultures . 
Put one in the sunshine. 
Put one in the dark. 
Put one in the refrigerator . 
Observe and see which one grows best. 
Materiels . -- Three mold cultures and a refrigerator. 
Activity J. 
Instructions . -- Take some cooked corn meal and leave it 
uncovered for an hour so that floating spores will fall on it . 
Keep it in a closed dish for several days at a warmish temperature 
before uncovering it. 
Usually mold will grow . Notice its network spreading over and 
through the corn meal, taking in food. Soon stalks will grow up, 
ending i n a little black sac of spores . Soon these drift off through 
the air, to grow into more mold if they land in a good spot. 
Materials . A dish of corn meal and a cover . 
Sample . 
Activity 4. 
Instructions . --Moisten a cracker 
10cpose it to the air for a few hours . 
Put in a warm dark place for a few days. 
Materials . -- A cracker and water . 
Activity 5. 
Instructions . - - Take a walk in the country and look for flat, 
gray- green crusts cl inging lightl y to rocks . They are lichens . They 
are the only plants in the wor ld that can grow on bare rock . 
A lichen is a partnership of two plants; an algae and a fungi . 
The fungus forms a treadlike network . By making a weak acid, its 
threads can break down hard rock and anchor it there . 
All through the fungus network grow little algae . They take in 
carbon dioxide and moisture from the air . Wit h t heir chlorophyll they 
can make enough food for themselves and for the ir fungus partner . 
The fungus stores water and helps keep the al gae from drying out. 
It also anchors the lichen to the rock . 
Materials . -- Rock lichen . 
Activity 6 . 
Ins t ructions . -- Examine a fern . 
Notice the backs of fern leaves often have groups of yellowish , 
orange or brown dots or lines on them. 
These dots are groups of many tiny spore cases . 
Nhen the spores are ripe the case bursts . 
Materials . -~ A fern leaf . 
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Activity 7 . 
Instructi ons . --Get some round mushrooms called "puffbells . H 
Open the puffballs. 
Teacher 's Note . -- A cloud of dust bursts out of it . This dust 
cloud is really thousands of spores . 
Materials. -- 1VRlshroom puffballs. 
Activity 8. 
I nstruct ions. · -- Make a list of plants t hat have grown from spores . 
Materials . Pencil and paper . 
Sample . 
mildevv . 
1fushrooms, seaweed, mosses, ferns, yeast , mold and 
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CATEGORY XXI 
CHILDREN SHOULD UNDERSTAND HOW TO MAKE A TER.RJI..RIUM 
Activity l. 
Instructions . - - Get a moisture - tight container . It should be 
either square or rectangular because of the better view afforded . If 
the straight-sided type cannot be had, any glass jar or container may be 
used . The larger ones are more desirable . Use a piece of plain window 
glass for a cover . 
.A~most any plant that grows in the local environment may be raised 
successfully by simply noting its growing conditions and reproducing them 
as nearly as possible in the terrarium. Vhen they would die in a few 
days otherwise, delicate plants may be made to live for long periods in a 
properly regulated terrarium. The secret of success lies in controlling 
the moistur e by means of a tight glass coVer . Plants which require 
little or no moisture may be kept in containers with screen covers , or 
with glass covers and the presence of little moisture . 
The terrarium should be placed where it will receive plenty of 
light and if possible a little early morning sunlight. Care must be 
taken that it does not receive enough direct sunlight to make the plants 
"scald" because of too high temperatures . A northeast window is ideal 
for the average terrarium. Those imitating desert conditions should be 
pl aced where they will receive plenty of sunlight for a considerable 
part of the day . Place the container in the location where it is to 
stay and leave it, as continual moVing of the container is bad for both 
plants and animals . 
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Ordinary room temperatures are suitable for plants and animals 
usually found in the vicinity. If the temperature of the schoolroom 
falls very low over the weekends, very little success can be expected. 
An average nightl y temperature of 50 degrees and a day time temperature 
of 75 degrees will give good results . 
Teacher ' s Note . --One of several kinds of habitats may be 
established in the terrarium, but only a few of the most common types 
will be discussed here . Establish f irst those that match the 
environment near the school e.nd those with which t he pupils are most 
fami liar. Others may be established to show different conditions as 
interest grows. 
Materials . -- Moisture-tight container, window glass cover, 
scr een cover . 
Activity 2 . 
Instr1..1.ct ions . -- The Woodland Type . 
In the bottom of the container place a layer of sand or coarse 
gravel about an inch and one -half thick. On top of this place a 
layer of loose rich humus from the forest floor . On field trips with 
the children select small plants that are found growing in the deep 
woods. Place in this miniature woodland such animals as may live there . 
A small salamander (land type) and two small toads will make a good 
collection . A small snake may oe added if desired . Keep the soil moist, 
but do not allow the water to s t and for long periods of time . Feed 
the animals with small insects such as house flies, worms, and small 
strips of l iver . Keep the terrarium covered with glass . Exclude most 
352 
direct rays of sunlight . 
Materials . -- Sand or coarse gravel, humus, small woodland plants 
and animals, water and food, container. 
Activity J . 
Instructions. The Marsh Type . 
Place a layer of gravel on a slope, so that it will be about four 
inches high at one end and about one inch at the other . Cover this 
layer with rich, moist earth from a bog . Put in plants that require 
much moisture - mosses, small clumps of marsh grass, and similar plants. 
Place water plants and put water in the lower end to a depth of two 
inches. Animals such as small turtles, a small fish or two, a tadpole, 
small frogs, etc ., will complete the animal life. Feed sparingly, once 
a day on the average . Prepared fish food of several types is easy to 
use and suits many animals. Natural foods, noted by observing 
creatures ' habits, should be provided. 
Materials . - - Container, gravel, rich moist earth, plants and 
animals that require much moisture, water and food . 
Activity 4. 
Instructions. -- Desert Terrarium. 
Use coarse gravel covered with sand as a base . Place small cactus 
plants of various types in natural positions . Cover the roots completely. 
Water very sparingly once every two or three weeks, as the plants tend 
decay if watered too often . Keep a small pan of water in one corner, 
for the animals to drink from . Animals such as horned toads and fence 
lizards may be kept successfully. Feed them insects , etc . Cover the 
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terrarium with screen wire . 
Teacher 's Note . - - Construct this type of terrarium when a study 
of conditions prevailing in very dry countries is desirable . 
Materi als . -- Gravel, sand, small cactus plants, small pan of 
water, animals and food, container with screen <ire cover . 
CATEGORY XXII 
CHILDREN SHOULD UNDERSTAND THAT PLANTS ARE USEFUL TO MAN 
Activity 1. 
Instructions . Find five things you could have to eat if there 
weren't any plants in the world . 
Teacher 's Note . -- We would only have salt to eat and water to 
drink . .:j.11 other food comes from plants. 
Materials. -- Pencil and paper . 
Activity 2 . 
Instructions. -- Make a list of as many useful materials besides 
food that plants make. 
Materials . - - Pencil and paper. 
Sample. Linseed oil for paint from flax plants. 
Soybean oil for paint rrom soy beans . 
Turpentlne for paints and medicines from pine trees. 
R sin for varnish from trees. 
"? 
Olive oil for food and soap from olives . 
Coconut oil for soap from coconut trees . 
Chicle for gum from chicle trees. 
Rubber for tires from r ubber trees . 
Vegetable dyes for flood and cloth i"rom nuts and vegetables. 
Cotton for cloth from fibers on the seed of a cotton plant. 
Li nen for cloth from the fibers in the stem of a flax plant. 
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Activity j . 
Instructions . - - Make a list of spices that come from plants. 
Materials. Pencil and paper . 
Sample . 
--
Pepper from seeds of a plant . 
Cinnamon from the bark of a tree. 
Cloves from the dried buds of a tree . 
Nutmeg from the seeds of a tree. 
Ginger from the roots of a plant. 
Activity L, . 
Instructions . - - Make a list of medicines that come from plants . 
Materials. Pencil and paper . 
Sample . -- Penicillium from mo~ds . 
Digitalis for heart trouble from foxglove . 
Atropine for eyes from bell adonna . 
Castor oil from seeds of the castor bean . 
Camphor drug from a tree. 
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UNIT 4 - ANIMALS 
CATEGORY I. 
CATEGORY II. 
CATEGORY III. 
CATEGORY IV. 
CATEGORY V. 
CATEGORY VI. 
CATEGORY VII . 
CATEGORY VIII. 
CATEGORY ·-rx. 
CATEGORY X. 
CATEGORY XI . 
CATEGORY XII. 
TP~LE OF CONTENTS 
There Are Many Animals about in the 
Summer 
Animals Might Be Kept at chool for a 
Short Time and Then Returned Home 
A Butterfly May Come out of a Chrysalis 
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CATEGORY I 
CHILDREN SHOULD UNDERSTAND THAT THERE ARE 
MANY ANThflALS ABOUT IN THE SUM:MER 
Activity l. 
Instructions. -- The children can look for beetles and ants around 
the grounds of the school . Children can n0te down the activities of the 
ants and beetles and report to the class on them. 
Materials. -- Paper and pencil. 
Activity 2. 
Instructions. -- Look for all the insects that you can find in your 
neighborhood. Look for insects under old stones and logs. Put these in 
jars if possible. Bring them to school and ask the teacher to help you 
classify them. 
Materials . -- Glass jar, pencil and paper. 
Activity J. 
Instructions. -- Look for an ant colony near the school. Pick out 
a few ants that are carrying food to the ant colony. Put out food for 
them. Note how heavy a load one ant will carry. See how big the food 
has to be before he will go back for help . 
Materials . -- Pencil and paper . Candy or bread or cookies . 
Activity 4. 
Instructions. -- Place something in front of an ant as it is on its 
way home with food. See what the ant does to meet this situation. 
Materials . --Pencil and paper; block of wood . 
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Activity 5. 
IBstructions . -- Place large piece of meat near an ant colony. 
See how quickly the ants will go for help. Time tnem. 
Materials. -- Piece of meat, pencil and paper, watch . 
Activity 6 . 
Instructions. -- You will find the cricket a very interesting 
insect . You should look under boards and stones for cric.ketil. The father 
cr1cket Wlll chirp by moving his wings . You may want to put one of them 
in a bott~e . Show ~he class. Then let it go. 
MateriaJ.s . -- Bo~tle, Insect Net . 
Activity '7. 
Instructions. -- Carry a picture of the doodle bug or ant lion. 
Carry a straw. rou will find tnis insect in sandy pJ.aces. I~ can only 
walk backwards . Place the ant lion on a smooth, sandy surface. See it 
dig a pi~. Throw a smaJ.J. peDbJ.e into the pit. What does tne ant lion do? 
If you watch for a while you may see an insect fall into the pit . Push 
the straw into the pit to see how the ant lion will react. 
Materials . -- Pencil and paper; straw. 
Samole. 
365 
Activity 8 . 
Instructions . -- Cut out bright yellow pieces of paper. Place them 
beside a mud puddle and see how they attract yellow roadside and 
puddle butterflies. What does the butterfly do when it lands on the paper? 
Describe the butterflies. 
Materials. -- Yellow paper; pencil and paper . 
Activity 9. 
Instructions . -- You should carry a picture of a dragonfly and see 
if you can find one to observe . Dragonflies eat little insects and they 
catch their food as they fly . See if you can count how many dragonflies 
you can see . Count the number of insects that you see it eat . 
Materials . -- Picture of a dragonfly ; paper and pencil. 
Sample. 
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Activity 10. 
Instructions. -- Cut out bright colored paper f l owers. See how many 
insects will land on it . See if they prefer any particular color. 
Materials . -- Bright colored'paper; pencil and paper . 
CATEGORY II 
CHILDREN SHOULD UNDERSTAND THAT ANIMALS MIGHT BE KEPT AT 
SCHOOL FOR A SHORT TIME AND THEN RETURNED HOME 
Activity 1. 
Inst ructions . You will need a home for your Guinea Pig if you can 
obtain one . A big cage might be borrowed from the biology department of 
your school. Bedding for the guinea pig home may be straw or paper (torn) . 
Guinea pigs are very good pets for school as they do not bite or 
intentionally scratch. You will have to be a good housekeeper if you 
want to keep a healthy guinea pig . (It is better to keep two guinea pigs 
if possible because they do not like to be alone) 
You have the cage for your guinea pig and have put in the bedding 
(which should be changed twice a week). 
If you can get a water bottle to attach to the side of the cage from 
the school it is better than a dish of water. Guinea pigs do need water, 
however, and it should be fresh. Guinea pigs need a constant supply of 
food. They should have fresh greens every day. These might be beet tops, 
lettuce and cabbage leaves and once in a while you might give them an 
apple . Do not let the food remain on the floor of the cage after they 
have eaten . Feed only what they will eat in a few minutes time. Guinea 
pigs need hay but this is a problem to get in the city so if you cannot 
get hay use rabbit pellets. Do not forget that salt and clean water should 
• 
be available at all times . Sprinkle the salt on the food once a week. 
Fasten a small block of rock salt to the wall of the hutch where the 
guinea pigs can reach it. Guinea pigs should never be wet. 
• 
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Here are seven rules for keeping guinea pigs healthy. 
1. Plenty of proper food regularly. 
2. Clean pens and hutches. 
J. Pure water . 
4. Plenty of room. 
5. Reasonably constant temperature . 
6. Artificial heat when the heat goes below 65 degrees F. A warm 
cover for the cage will help at night . 
7 . Dry pens and hutches. 
The three things which should always be in a guinea pig cage are: 
l . Fresh water. 
2 . A block of rock salt. 
J, A pan of dry feed. 
The dry feed should consist of oats, bran and chopped grain. 
Bedding for the guinea pig home should be changed at least twice a 
week. Vfuen the bedding is changed the hutch should be scrubbed with hot 
soapy water and rinsed with warm water to which some Clorox or salt 
has been added . Use 8 to 10 tablespoons of Clorox to each gallon of 
water. 
Materials . -- Cage; paper; straw; dry feed; bottle for water; 
clorox , salt, blanket or cover . 
Activity 2. 
Instructions. -- It is fun to keep white mice at school. The 
school or biology department might be able to supply you with one of 
the steel cages with a wheel for exercising which are perfect for white 
mice. These cages have a removable tray on the bottom and are cleaned 
easily but they will only hold two mice. A larger cage can be made of 
wooden framework and wire mesh sides and bottom. You might make this at 
home and bring it to school . If you give mice some paper napkins, cotton, 
string, etc., they will chew them up and make a nest. They do not like 
%7 
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to make their nest out in the open and would prefer it if you put a 
small box or tin in their cage. 
Vfhite mice should have fresh water daily and it should be given to 
them in a very shallow saucer. You might also try a water bottle attached 
to the cage . They should have green food such as lettuce and carrots 
every day and in addition any of t he foods used for wild mice (puffed 
wheat , uncool{ed rice, bread crusts, lettuce, cracked oats, peanuts, millet, 
carrots, beetles, raw liver). They should be fed twice daily- in the 
morning and in the afternoon. 
There should be some twigs or pieces of wood in every cage which 
mice can chew and so wear down their constantl y growing incisor teeth . 
Materials . -- Cage; water bottle; food; paper napkins . 
Activity J , 
Instructions. -- It is fun to keep a hamster at school. Each hamster 
home should be about 8 inches wide, 10 inches high and 18 inches long 
inside. They can live in a frame house with wire mesh sides and a wire 
mesh floor so that droppings can fal l through . Underneath their home 
you can put newspapers to catch the droppings. The diet of a hamster 
consists of grain, vegetation, frui t and seeds . They are fond of cereals, 
both cooked and uncooked . They will eat apples, pears, ca:rrots, and 
cabbage, cauliflower , celery, lettuce and dog biscuits . A good daily 
( 
menu for hamsters consists of any of the grain foods mentioned above 
together with some brolcen dog buscuit and whole grain . There should be 
fresh water daily . A small jar filled with water will serve this purpose . 
The hamsters do not eat much and you can leave them for 3 or 4 days 
without care if you provide a supply of broken dog buscuits and whole 
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grain. You may place dry grass, cotton, soft paper and straw in the pen 
and the hamster will arrange this to suit himself. 
Materials . -- Cage; feed; newspapers; straw jar for water. 
Activity 4. 
Instructions . -- You may keep a chameleon at school . You willl. 
need a wooden box about 2 feet long and 1 foot wide covered with fine 
wire mesh screen or mosquito netting, or a ten to fifteen gallon glass 
home which is called a vivarium. The school may be able to supply one 
of these glass homes. You will put earth and sand on the bottom. A~range 
some moss, a few stones and some pieces of old bark on the surface of the 
s~nd. Several plants will be needed. If the plants are set in the soil 
it will be necessary to provide a drainage layer at the bottom. 
The drainage layer is simply peliies or broken charcoal. 
You may put water plants in a dish or bowl with pebbles or water 
and set this in the sand. One of two branching twigs from a tree should 
be stuck firmly in the sand so that the upper end touches a side of the 
terrarium near the top. The purpose of the twigs is to provide a place 
for exercise and even sleep. The most important thing to remember about 
a chameleon is that it needs water but will not take it out of a dish. 
They drink by lapping up the tiny droplets or dew or rain scattered on 
the leaves of the plants. Your water plants could be a water hyacinth. 
Spray a little water over these plants at least once a day. Chameleons 
are insect eaters. They feed on soft bodied insects. Pet chameleons 
may be fed on flies, small spiders, sow bugs, meal worms , small moths 
and cockroaches . Do not feed blue blttle files to chameleons . 
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Feed your chameleon all the live flies and other insects (soft 
bodied) that it will eat. Keep them in a warm place where it is at least 
72 degrees Fahrenheit and where there is sunshine for several hours each 
day . Don'tforget to spray the plants with water . Do this at least once 
a day . 
Materials. -- A wooden box or glass tank; earth;mosquito netting; 
bark; water plants; pebbles; stones; twigs; charcoal. 
Activity 5. 
Instructions. -- You may like to keep a rabbit at school . You will 
need a large cage to keep your rabbit in although it may be let out now 
and then for exercise. Rabbits should have two meals a day. In the 
morning they should eat vegetables . They will eat clover and grass. The 
vegetables and clover and grass should not be wet when you give. them to 
the rabbit . In the evening the rabbit should have grain . They like oats 
and wheat . Do not feet rabbits too much food . Some rabbits do not get 
much exercise . Give rabbits fresh water every day . Put it:·_n:n a 
heavy dish that will not tip over . Do not leave food in a rabbit's pen . 
Take out the food that they do not eat . JU.ways be sure that the 
vegetables are dry . Rabbits need a clean, dry bed . They like a bed of 
dry leaves or hay or straw. KEEP THE BED CLE~lli. Rabbits need fresh air . 
Part of the cage should be made of wire to let in air. The cage should 
be made so that it is easy to keep clean . Rabbits are friendly. You 
may lift them and pet them. Lift them by the loose skin on their backs. 
Put one hand under then when you lift. Do not lift them by their ears . 
Materials . -- Large cage; dish for water; hay or straw. 
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Activity 6 • 
Instructions . -- You may l<:eep a canary at school . You will need a 
cage for yourcanary. You will need a dish for water and some canary 
seed. Canaries like seeds to eat. They like many different kinds of 
seeds . A box of bird seed from the grocery store has many different 
kinds of seeds in it. The birds break the hard outside part of the 
seeds and eat the insides . Their beaks are strong . Canaries like green 
things to eat . The green food must be fresh. Canary birds will eat 
apples . Sometimes they will eat raw potato and dry bread. Canaries 
need fresh ) clean water to drink. They need water to truce a bath in too . 
Put the water for the bath in a saucer . Set it in the bottom of the 
cage . The water should be warmed a little. The birds will hop in it 
and begin to splash . Don't leave canaries where there is a wind . Don't 
leave them in bright sunshine too long. Use roU11d perches in the bird-
cage . Put the perches so the birds can sit on them and reach their food 
and water . Keep the cage and the perches clean. Keep clean sand on the 
bottom of the cage . 
Materials . -- Cage; sand; dish for water; feed . 
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CATEGORY III 
CHILDREN SHOULD UND&qST"~D THAT A BUTTERFLY N~Y 
COME OUT OF A CHRYSALIS 
Activity l . 
Instructions. -- Very little qeuipment is needed to collect cocoons. 
Keen eyes and persistence are the most important equipment, for cocoons 
are not always easy to see. A penknife, a box, a notebook and a pencil 
are all the rest of the equipment needed to collect cocoons . Look on 
the leave9, branches and bark of trees and shrubs. Examine fence posts, 
window sills, or the insides of barns or garages. Search among dead 
leaves and uneer stones on the ground . 'Natch for cocoons in the earth 
vn1ile spading and gardening and digging for bait. Cocoons can be found 
in many places . Cocoons can be found at all times of the year. It is 
easiest to see those that hang from the branches of trees when the 'trees 
are bare . .4ny cocoon that is collected should be handled with care. The 
animal inside may be injured if the cocoon is torn, dropped, or squashed. 
Use a penlmife to cut the twig that holds the cocoon on the tree . It will 
be easier to handle it if it is left attached to the twig. ·write down the 
date found and the l ocation of the cocoon . When a cocoon is found, hold 
it firmly in the hand and shake it gently. Do not shake it hard or the 
animal inside may be il)jured. If there is a live pupa inside, it vl"ill 
bump against the cocoon. This dull blunping can be heard and sometimes 
felt. Some cocoons rattle when they are shaken . 
Materials. -- Penlmife; a box; a notebook and pencil. 
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Activity 2 . 
Instructions . - - It is interesting to raise adults from cocoons . 
You should place your cocoon in a jar or wooden box . The jar is preferred 
so that you can see all that is happening . For large cocoons use at 
l east a two-quart jar . Select a glass jar with a large opening so 
that once the moth has come out of the cocoon it will be possible to 
remove the cocoon and the moth without injuring them. A branch should 
be placed in the jar so that when the moth emerges it will have 
something to cling to . Fasten a piece of fine wire screening over the top 
of the jar. This will enable the cocoon to get air, and if the moth should 
come out unnoticed it will not be abl e to escape . It i s best to lceep 
the jar out of doors in a sheltered spot even in the winter . This is 
where the cocoon would be if it had not been collected . Out of doors the 
temperature and the moisture are right for the cocoon . An open p~rch is 
an ideal spot or a sheltered spot near school. If the cocoon is kept 
indoors in a warm room, water must be added to the jar or the cocoon will 
dry out and the animal inside will die . To add the proper amount of 
water wet a blotter or sponge. Squeeze it to get rid of excess water. 
Place the blotter or sponge in the bottmm of the jar . When it dries wet 
it again . Do not let the cocoon rest on the wet blotter or sponge . It 
may be necessary to build a platform in the bottom of the jar. Watching 
a moth emerge is very exciting . To see this happen it will be necessary 
to watch the cocoon every day . It may be helpful to know that many moths 
usually appear in the morning. When the moth first appears it is wet and 
crumpled . It looks as if it had been dipped in water and squeezed. 
Within a few hours great changes take place . Fluids pass from the body 
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out into the wings. Gradually the wings unfold, the wings and body dry, 
and the moth is then ready to fly . 
Materials. -- Cocoon jar; wire screening; branch . 
CATEGORY IV 
CHILDREN SHOULD UNDERSTAND THAT SOME ANIMALS 
STAY AROUND ALL WINTER 
Activity l. 
Instructions. -- Place bits of bread and peanut butter on the window 
ledge or use a shallow box . Note how many birds come to feed . 
t~terials. --Box; bread and .peanut butter or seeds. 
Activity 2. 
Instructions . -- Watch for tracks in the snow . See if you can 
identify these tracks. Look for the animals . 
Materials. -- Paper; pencil . 
Activity J. 
Instructions . -- Make a food stick by getting a good size branch and 
making notches for paper cups which you can fill with fat and seeds. 
Leave the bark on so that the birds may get a toehold. 
Materials . -- Large branch; paper cups; fat and seeds . 
Activity 4. 
Instructions . -- Keep a log of all the animals that you see in the 
voods during the winter. 
Materials . -- Pencil and paper . 
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CATEGORY V 
CHILDREN SHOULD UNDERST_4~ND THAT SOME ANIMALS 
HAVE COATS OF FUR WHICH KEEP THEM WARM 
Activity l. 
Instructions . -- Have someone take you to the zoo . Make a note 
of all the animals that have thick fur coats. Find out where these 
animals lived before they came to the zoo . 
Materials . - - Pencil and paper . 
Activity 2 . 
Instructi ons . -- Look through magazines and cut-out pictures of 
all the animals that have thick fur coats . 
Materials . - - Magazines; scissors; paper and glue. 
Activity J . 
Instructions. - - Cut out of magazines any clothes that have fur . 
See how many uses we have for the fur of animals . 
t 
Materials . -- Magazines ; scissors; paper and glue, 
377 
CATEGORY VI 
CHILDREN SHOULD UNDERSTAND THAT THERE IS A 
GREAT VARIETY IN THE SIZE OF ANIMALS 
Activity 1 . 
Instructions. - - The spittle insect is a very interesting insect to 
observe . You will need a glass of water to keep the spittle insect in . 
This insect is sometimes called a froghopper, because it looks like a 
wee frog . A plant with a spittle foam may be picked and kept fresh in 
a glass of water and little insects or numphs as the young are called, 
will go on keeping house . Sometimes there are two or more in the same 
house. Their pale green bodies will be soft and wingless or show only 
the beginning of wings. The spittle insect gets the material for the 
foam out of plants. It suclm the sap, swallows and digests it. Soon 
it will whi:d its tail like an electric mixe1~, and out comes foam like 
a bubble bath . This foam piles up over the bodyK forming an airy, damp 
house, well insulated against the heat. As the insect gets bigger, its 
. 
skin becomes too t~ght and it molts . It lives in its own foam house 
until it is fully gro\vn. Then it blows out the roof and walls around 
it, like a balloon. Inside the air chamber it molts for the last time . 
It1 is now a pale, tannish gray in color and is about the size of a lady 
beetle . The full - grown insect goes out into the world complete with its 
• 
adult jacket and wings, to live the res t of its life hopping from leaf 
to leaf . 
Materials. -- Glass of wat·er; plant W'itn spittle insect on it . 
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Activity 2. 
Instructions . - - Youmght like to keep a walking stick insect for a 
pet. Walking sticks may be kept in an insect box. Baby walldng sticks 
are born of eggs laid in the fall of the year . The mother walking stick 
lays beanlike eggs in a tree -- or rather from a tree. While she sits 
on a branch, she lets her eggs drop, and never thinks of them again. The 
eggs land among fallen leaves on the ground . The mother does not ever see 
her young, even by chance , for she does not live through the winter . Not 
until the spring or early summer do the babies come out of the eggs. 
They are about a quarter oa an inch in length and very You 
must look very hard to spot a walking stick as they look like part of the 
branch. The common walking stick may be kept in a box because it has no 
wings and so cannot ever fly. Walking sticks drink dew from l eaves so 
you must provide leaves and spri nkle them daily . Walking sticks are 
often found on wild cherries and oaks. They like the leaves of many other 
trees and shrubs, among them maple and witch hazel . 
~aterials. -- Box; fresh leaves . 
Sample . 
,- k s· ,· ,.c 
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Activity J. 
Inst~uctions . -- The click beetle is a very interesting beetle to 
study . It can perform a stunt for you . When one is piclced up, it will 
fall down flat, usually on its back, and play dead. Then listen. Soon 
there will be a sharp click and at the same instant the beetle will bounce 
into the air . If it lands on its feet it will move away but if it lands 
on its back it will click and jump again. There are a number of kinds of 
click beetles, some small, some big; some are brownish in color and others 
are black. A very interesting one is the eyed beetle or elater . 
The elator appears to have an enormous pair of eyes but they are 
fake spots. The eyed click beetle makes an interesting pet. It will live 
for some time in an insect box. It likes to eat decayed wood . It also 
likes to have a bit of an old rotten stump in which it can hide and sleep . 
It will eat soft fruit, and sometimes it will nibble at a boiled potato. 
It will aosl eat cake. Some may drink from a shallow dish of water. 
In its young days the eyed click beetle is a larva, called a wireworm. 
It lives in the larval stage for a long time. At the end of the summer 
season it goes into a pupa state and sleeps a\V~;Y the winter; in the spring it 
comes forth as the eyed click beetle . 
Materials. Insect bo~; decayed wood 
Sample. 
I 
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Activity 4. 
Instructions. -- A turtle mal<:es a good pet . Baby river and pond 
turtles make fine pets to keep in a school. 
them. Never put a turtle in a round dish. 
It is better to keep two of 
Water turtles must be able to 
spend a great deal of time on land. You could put a rock in the dish 
for this purpose. Turtles eat prepared turtle food. They also eat 
small vmrms sold in pet stores and meat, and lettuce. Do not give them 
fat. You must give the turtles food that is broken up into tiny pieces. 
Vihen you feed them put the food in the water . Always remove the 
uneaten food . The water should be changed once a day and the dish should 
be cleaned at least weekly. 
Materials. -- Dish, water and rock 
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CATEGORY VII 
CHILDREN SHOULD UNDERSTAND THAT SOME ANIMALS LIVE IN THE SOIL 
Activity 1 . 
Instructions. -- Look in the sand for t iger beetles. The eggs 
of the tiger beetle are deposited in loose sand and soon hatch into long 
worm like creatures with heads and powerful jaws. These larvae constnuct 
vertical burrows in which they can raise and lower themselves with great 
rapidity . If you think that tiger beetle larvae are in the sand watch 
for the sun to glint on their heads. With a quick scoop you should be 
able to lift out a larva with a handful of sand . You can keep these 
in a box of sand . 
Materials . ~ail and shovel; sand 
Sample. 
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CATEGORY VIII 
CHILDREN SHOULD UNDERSTAND THAT SOME ANIMALS 
DEPEND ON PLANTS AND OTHER ANTIMALS FOR SURVIVAL 
Activity l. 
Instructions . -- Collect some insects and put them in a box with 
l eaves and twigs and a wire mesh cover. Put four kinds of food in a box . 
See what kind of food the insects prefer. 
Materials . -- Box; leaves; twigs. 
Activity 2. 
Instructions. --You might ~ike to collect frog's eggs some spring 
day. Look in the quiet waters of a stream or brook. Eggs are usually 
found in a pool of still water. Each egg is sourrounded by a small ball 
of jelly that you can see right through. Fill a jar with this water first 
and then very gently scoop up some of the eggs and put them into your jar. 
After a day or two you can see changes in the eggs. They begin to move 
and jerk around in their jelly. In a week or so a tiny pollywog wil~ 
wiggle out of the jelly and swim away. A new tadpole is very little. 
Remove a few of the pollywogs to a glass aquarium filled with water and 
plants. Put the rest back in the brook . When the pollywogs in your 
aquarium reach an inch in length keep only two bullfrog po~~ywogs . You 
will need waeer plants in your aquarium for these tadpoles . Then you can 
start to feed it bits of meat and fish. You may keep goldfish in the 
same aquarium. The pollywogs are good to keep the tank clean as they WiLl 
eat any aecayea food that is in the tank. 
Materials. -- Glass jar; glass tank; sand; pLants. 
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Activity j . 
Instructions . -- You might like to arrange a vivarium or terrari um 
for your small pets . Maybe the school bi ology department will have a 
ten to fifteen gallon glass tank. The water in a vivarium is restricted 
to a few inches at the end of the tank or to a small dish . The bottom 
of a vivarium should be covered with earth or sand, some stones, old 
pieces of bark, and it should be planted . Most any pl ant that will grow 
in a greenhouse will live in a vivarium. You can set the plants in the 
soil or in small flower pots . If the plants are set in the soil you 
must provide a proper drainage with a layer of br oken charcoal or 
pebbles on the bottom. Chameleons , toads , Wood- frogs, Tree- frogs, and 
some of the salamanders will feel very much at home in a vivarium 
where the water is restricted to a deep di sh . Turtles , alligators, 
Bullfrogs, and Green- frogs, appreciate a larger pool of water. A strip 
of glass, slate or thin board set at a gentle angle across the bottom of 
the aquarium so as to hold the earth and sand back, will provide space 
for a fair - sized pool . A few stones should be piled in one corner of 
the pool, so that the inhabitants of the vivarium can crawl out onto dry 
l and when they wish to . Since flies and insects are an important item 
on the dinner menu of the inhabitants, you should provide your vivarium 
with a cover. Keep a good supply of live insects, moths, flies, slugs, 
small caterpillars, worms, etc . , inside the vivarium and your pets won't 
go humgry . NEVER put a large jfrog or an alligator in a vivarium where 
other creatures are living . They wi ll eat anything that moves . 
Materials . - - Glass tank; sand; charcoal ; plants; glass or dish for 
pool . 
Activity 4. 
Instructions . You will need an aquarium for fish and you will 
need a large glass tank for this. A good size for your tank is about 
18 inches long by inches high. Try to keep a glass cover on your 
acquarium. Do not have the cover too tight. You can put cardboard or 
paper under the cover at the edges to let in air . Do not put too many 
fish in the tank as they must have oxygen. Be sure there is enough 
light for the plants. Plants take in carbon dioxide and send out 
oxygen. One of the best plants for the tank is SALVINIA. You should have 
tall grasses rooted in the sand . Push the roots of your water plants 
into a layer of coarse sand. If the plants do not have roots, just put 
the bottom ends into the sand . If you ever change the water always draw 
the water and let it stand a day or so until itis room temperature before 
you put it into the aquarium. Quartz or silica sand that you can buy at 
any pet shop has no lime and is just right. Wash the sand . Put the 
sand into a bowl or a pan. Let water run slowly into the sand until it 
runs over the sides . Stir the sand. Wash until the water is clear. 
Put the sand in the aquarium. Put the roots into the sand. You can put 
stones near the roots . You may collect colored stones for your aquarium 
but use only large ones . Use tap water of a medium degree of hardness 
(check with your teacher on this). Let the tap water stand for 24 hours 
before using . Pour the water from a sprinkling can. Then let the water 
stand for 24 hours before you put in your fish. 
To keep the water clean and clear you may put in a snail or a 
catfish . Goldfish do best in water that is temperate or 60 to 70 degrees. 
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You can ask about any other fish at the pet store. You will need to clean 
your tank occasionally and change the water in it. Prepare an extra 
tank by letting water stand for 24 hours and then transfer your fish 
into it (use a net). You may use a rubber hose to siphon out the water. 
Pinch one end of the tube to close it. Hold the other end of the tube 
under the faucet and slowly run water into the tube until it is filled. 
1Nhen the tube is filled pinch the other end closed. Keep both ends 
closed. Put one end of the tube in the aquarium. Put the other end in a 
pail. (This should be lower than the aquarium.) Take your fingers from 
the end of the tube and the water will come out. Before you do this it 
is best to transfer your fish to a spare tank. Never use soap when you 
wash out your aquarium. Change the water whenever it becomes cloudy. 
The aquarium will need an hour or two of sunlight . Too much light is 
harmful . Too much shade is also harmful. 
Materials . -- Tank; sand; stones; plants; net hose. 
Activity 5. 
Instructions. -- It is now time to choose your fish and learn how 
to care for them. Look in a pet shop to buy goldfish as these are the 
best fish to start out with . Choose an active and lively fish. Look 
for an erect or upright dorsal fin (the fin that stands on top of the 
fish's body) for a healthy fish. Do not buy a fish that swims on its 
side or one that swims lazily or one that swims near the topof the 
water or lies on the bottom of the aquarium, for then you may have a 
sick fish . 
Materials . -- Picture of goldfish. 
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Activity 6 . 
Instructions. -- Feeding your goldfish wil l let you learn a lot 
about survival and the needs of fish . The most important rule for 
feeding fish is to feed them sparingly . Feed them only once a day and 
do not give them more than the~ can eat in five minutes . During cold 
weather feed them every other day. (It would be fun to take notes also 
on how active the fish are in winter as compared to fall and spring.) 
It is a good idea to drop the food in the center of a little glass feeding 
ring floating around on the top of the water so that crumbs do not 
spread over the surface . Uneaten food spoils very quickly and if 
allowed to remain in the tank may spoil the water and poison the fish. 
You may feed fish prepared fish food or you can catch kitchen flies and 
cut them small. 
Materials . -- Pencil and paper; fish feed; feeding ring. 
Activity 7 . 
Instructions. - - To see how animals depend on insects it would be 
well to lceep a frog and observe the different kinds of insects that it 
prefers . You can find frogs in brooks and ponds but you can also find 
one in the forest . This is the little Wood-frog . He is a flat bodied 
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little fellow from two to three inches i n length. They are brownish or 
grayish inn color . The 1:·ood-frog can change its markings so as to lose 
all its spots or shift from a dark to a light hue in less than thirty 
minutes. The hoarse croaking of the Wood-frog, which sounds much like 
the quacking of ducks is heard only during the breeding season . There 
is much to be learned from watching a frog . Note that its hands or 
front feet have only four fingers while in back its hind legs end in 
feet having five toes connected by a web . A frog can hear out of water 
and in it . Test your frog's hearing by clapping your hands loudly while 
it is under water and while it is on land . Put your frog in a terrarium. 
Feed him grasshoppess, beetles, worms, moths, houseflies and in fact 
almost any kind of insect . Make notes on which he prefers . Put four 
kinds of insects in the terrarium. \Vhich does he eat first? 
Materials . -- Terrarium; insects . 
Activity 7 . 
Instructions . - - Place aliving spider in a large glass jar and watch 
its movements for several days . Put leaves and twigs in the jar. Get a 
garden spider if possible and keep it well supplied with flies and other 
insects . How does it take its food? From what part of the body does its 
web issue? Do all spiders make the same kind of web? Can the spider 
smell? Test this by bringing near the insect first a clean gl ass rod and 
then a rod dipped in a liquid having a strong odor. 
Materials . -- Glass jar; glass rod; insects; twigs and leaves . 
Activity e. 
Instructions. --Expose a piece.of fresh meat in a sunny place for 
a short time and flies will collect on it. Capture some of the flies 
and observe them carefully . Study the feeding of the common fly by 
fastening a piece of sugar to a slide. Try using sugar, honey, salt, 
pepper, water and other foods. 
Materials . -- Insect box; various foods . 
Activity l0 . 
Instructions . -- Trail a bumblebee, wasp or a honeybee across a 
flower field noticing what flowers it visits, their height, color and 
kind. 
Materials . -- Paper and pencil. 
Activity ll . 
Instructions. -- Catch a dragon fly and keep it in a box . See how 
many insects it will eat in a row. 
Materials . -- Box; twigs; leaves; mesh cover. 
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CATEGORY IX 
CHILDREN SHOULD UNDERSTAND THAT SOME KINDS OF SNPRES 
ARE BORN ALIVE AND SOME HATCH FROM EGGS 
Activity l. 
Instructions . -- A black snake comes from an egg. The eggs of the 
black snake are very easily found because they are laid in soft earth. 
Sometimes they are found in a garden. The eggs are white and rubbery. 
When the little snakes develop inside the eggs swell at the middle. Place 
the eggs in the terrarium. Then cover them with moist soil. Usually the 
eggs hatch in the early fall. A baby black snake is gray. After the 
eggs hatch set them free because they are very helpful to man. 
Teacher's note. -- Don't let the youngsters touch the snake because 
the baby black snake will bite if frightened. 
Materials. -- Terrarium; box; soil. 
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CATE~RY X 
CHILDREN SHOULD UNDERSTAND THAT ANTS LIVE IN COLONIES 
Activity l. 
Instructions . -- Look for an ant colony near your home or school. 
Look for the little mound of earth which is the top of the ant hill. 
You will see much ant activity near it. One can dig up the hill and 
place earth, sand, ants and all in a glass walled home to observe. They 
are also sold on the market commercially and include all the members of 
the ant colony. 
Materials . -- Paper and pencil; pail and shovel; glass home. 
Activity 2. 
Instructions. -- Place a large piece of meat near an ant colony. 
Note how soon it is discovered. See how one ant will go back and get 
help. How long does it take? 
Materials . -- Piece of meat; pencil and paper. 
Activity J, 
Instructions. -- N~rk an ant with quick drying laquer. Place food 
near this ant . \~tch it go for help. You can tell the ant by noting 
its mark when it comes back. How much time did it take him? 
Materials . -- Watch with second hand; quick drying laquer; pencil 
and paper. 
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Activity 4. 
Instructions. -- Time the speed of an ant climbing a tree. Time 
the speed of an ant on the ground. Compare the two. 
Jk.terials . -- Watch with second hand; paper and pencil. 
Activity 6. 
Instructions. Clap your hands loudly near an ant. See how they 
respond to noise. Do you think ants can hear? 
Materials . -- Paper and pencil. 
Activity 6. 
Instructions. -- Break an ant trail near an ant colony by placing 
a strong smelling liquid on their trail . See how the ants respond. 
Materials. -- Paper and pencil; onion juice. 
Activity 7. 
Instructions. -- Place a tiny daub or paint on a worker ant. 
Watch that ant . See how the same ant performs the same task over and 
over. Take away that ant and see another take its place. 
Materials . -- Water colors; paper and pencil. 
Activity 8. 
Instructions. -- Place a sticky fly paper between ants and their 
food. Note their reaction. 
Materials . -- Paper and pencil; sticky fly paper. 
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CATEGORY XI 
CHILDREN SHOULD UNDERSTAND THAT ANilviALS 
HAVE MANY DIFFERENT WAYS OF MOVING 
Activity 1. 
Instructions . - - Put some insects in a box with a mosquito netting 
top or mesh (fine). Put the box in the icebox. When the insects are 
chilled, take them out of the box and let them walk on the floor . Since 
they will move very slowly you can see them wal king in slow motion . 
Materials . -- Box; paper and pencil. 
Activity 2 . 
Instructions . -- Make a list of the many ways of moving that animals 
have . Include the snake that slithers, look through books on animals. 
Visit the zoo with an older person . See how long you can make the list . 
M:aterials . -- Books; paper and pencil. 
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CATEGORY XII 
CHILDREN SHOULD UNDERSTP~D THAT TURTLES MAY DR~W INTO 
THEIR SHELLS OR DIVE INTO WATER vVHEN DISTURBED 
Activity l. 
Instructions . -- Clap your hands loudly near a turtle . Does he 
respond? 
Materials . -- Pencil and paper . 
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CATEGORY XIII 
CHILDREN SHOULD UNDERSTAND THAT IN A BEE COLONY 
EVERY BEE HAS A SPECIPL JOB TO DO. 
Activity 1. 
Instructions . -- Since it is not practical to keep bees in school 
you might get some adult to take you to a bee fa1~ . There you will see 
many interesting things. Find out about the ueen bee . What are the 
drones? Do the bees help each other? Make a report for your class . 
Materials . -- Paper and pencil. 
Activity 2 . 
Instructions . -- T'nis will usually work in a garden . Place honey on 
a bl ue square amidst other colors . Then mix squares up. Put food on 
none of them. The bees will usually land on t he bl ue square even though 
it has been moved. Can bees see? 
Materials . -- Blue paper; honey . 
. 
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CATEGORY XIV 
CHILDREN SHOULD UNDERSTAND THAT ALL BIRDS HAVE FEATHERS, BILLS, 
TV!O WINGS, AND TWO FEET, ARE WARM BLOODED, BRR.I\THE AIR, 
DO NOT HAVE TEETH, AND HATCH OUT OF EGGS 
Activity 1. 
Instructions . -- Look for a woodpecker . You can usually hear them 
before you can see them. Note how long the tongue is . Its tongue is 
twice as long as its head . The end of the woodpecker's tongue is a 
sharp point. As soon as a wa:alpeclcer. has dug a hole deep enough to catch 
a grub, it sticks its tongue into the grub. The woodpecker can tell by 
tapping whether there is a grub inside . Note the activities of the 
woodpecker . 
~Aaterials . -- Paper and pencil; picture of woodpecker. 
Sample . 
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Activity 2. 
Instructions . -- Look for a nuthatch. They find their food in the 
bark of the trees . lUways note the location of the bird and the time 
that you saw it when you watch birds . The bill of a nuthatch is long and 
pointed . It reaches for tiny insects that Jive in trees. How long does 
the nuthatch look for food? 
Materials . -- Paper and pencil; picture of nuthatch . 
Samp:be. 
I 
1 
I 
.. 
• 
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Activity J. 
I nstructions. -- Look for a crow . Some crows may be found in e 
cornfield . They will eat the eggs of other birds too . Note how many 
crows that you see and what you see them eating . 
Meterials . 
Ssmple. - -
Paper and pencil; pictureof a crow . 
~ · · 
•· r~ 
Instructions. -- Find an oriole nest. What do the orioles eat? 
Where do they build a nest? 
Materials . - - Paper and pencil; picture of an oriole . 
Sample . --
J98 
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Activity 5. 
Instructions. - - Look for a hummingbird. A hummingbird is very tiuy . 
It has a ver y long bill. The bird uses this to get its breakfast from 
the flowers . Look where ther e are many flowers. What flower does the 
hummingbird prefer? How long does it stay at each flower? 
Materials. -- Pencil and paper; picture of hummingbird . 
Sample . 
\ \ . . 
·" ~ ~ ....... 
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Activity 6 . 
Instructions. -- Keep a log of all the birds that you see . Write 
dovm the Q.escription and where you see the bird . Look them lil.p in any 
field guide to bi r ds. You might t~~e the fluid guide with you until you 
are abl e t o identify them more eas i ly. 
W~terials . - - Pencil and paper; Field Guide to Birds . 
Activity 7 . 
Instuctions . - - If you have an audobon society near you pay them a 
visit . They have many booklets and pictures and you will learn a lot 
about birds there . If you can not pay them a visit you could write to 
them and report to the class. 
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Materials . -- Pencil and paper . 
Activity 8. 
Instructions . -- If you see a baby bird out of its nest leave it 
where it is unless you are sure that it is injured or a foundling . It is 
against a law of the United States to keep song birds in captivity. If 
you do know that the bird is a foundling however, pick the baby up very 
gently . Make a little nest of straw for it in a box. Set the box in a 
warm corner, near a radiator . Sprinkle the bird with insect powder and 
also the nest . Do not use a powder that contains D. D. T. and do not get 
the dust in the little bird ' s eyes . After you -dust the bird with insect 
powder, wrap a little flannel around the little bird ' s body. The bird 
should have food every hour. Decide what type of bird that you have 
found. A food that seems to agree with most baby birds in captivity may 
be made of the finely chopped yolk of hard-boiled egg mixed with 
· unsweetened biscuit and moist ened to a paste with water . As soon as the 
~oung one is well feathered it should begin to learn to eat by itself . 
Drop foo d in front of the bird t o shww it how to feed itself . As soon 
as it can take care of itself let it go . 
MRterials. - - Box for bird; flannel; straw. 
Activity 9 . 
Instructions . - - A crow is notprotected by any laws and makes a very 
good pet. You may raise it as in activity 8 above . It will not need to 
be caged . It will stay ·with the family as long as it is well fed . It 
needs only an open shed for shelter . They will eat cooked meat scraps 
from the table, fruit scraps, whole wheat bree.d soaked in milk, raw fish, 
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seeds, and grain . 
Materials. 
Sample. 
Box for bird; flru1nel; straw. 
Activity 10. 
,-. , ......... -... ~,., ·' / 
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Instructions. -- Look for birds nests in June and July. Do not 
disturb them but watch them for eggs. Notice how long it takes the eggs 
to hatch . 
Materials. Pencil and paper. 
Activity 11 . 
Instructions. Find an old nest that has been abandoned and take 
it to school. See how it has been made. 
lvlaterials. -- Box for nest . 
• 
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CATEGORY XV 
CHILDREN SHOULD UNDERSTAND THAT THERE ARE :MANY KINDS OF INSECTS 
Activir,y 1.. 
Instructions . - - A butterfly net may be made of an ol.d wired coat 
hanger bent in a circJ. e and gastened to a stick. Sew a bag of mosquito 
netting to the wire. This net may be used ror ca1:.ching water creatures . 
Materials . -- Old coag hanger anu wusquito netting. 
Activity 2 . 
Instructions . -- A good colle~tor ' ~ jar is always fitted with a 
wire screen tip . One can easily be made of a jar with a metal screw top 
t hat has e. removable center . 
Materials. -- Mason jar; wire screen . 
Activity J . 
Instructions . -- For the insect s that do not fly, use a wooden 
box of a large size . (Large enough t o hold dozen quart bottles . ) 
See if the manual training shop can cut out the two ends and fit t hem with 
wire screen . Fit the two ends of the box with window glass . You will 
need adult help on this project . 
Materials . Box; wire screen and glass . 
Sample. --
--= 
• 
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Activity 4-
Instruction~ . -- You will need adult help for this . You may want 
to make a killing bottle to kill you insects so that you may put them in 
boxes and kept as a permanent collection . Get a good sized empty jar . 
Place cotton batting in the bottom and saturate it with carbona . To 
prevent insects from becoming wet with the fluids place a piece of 
cardboard or a dish of wire screen over t he top of the cottoJJ. 
Materials . -- Glass jar; cotton; carbona . 
Sample . 
Activity 5. 
Instructions . -- Use old cigar boxes for your insects after they have 
been killed in the kiTiing jar. Dust them well and put a little moth ball 
sprinkling in the box to prevent damage by beetles. Li ne the boxes with 
cork . 
Material s . -- Cigar boxes ; moth balls; cork . 
Activity 6 . 
Instructions. -- To collect yottr insects sweep your net through an 
area with long grass. Close the net quickly and transfer your catch to 
your collecting box or jar . Vfuen you get home you may look up the 
insects in any fi eld guide to insects. Mark the name and date and where 
you found the insect . 
1futerials . - - Net; jar or box; field guide to insects . 
Activity 7 . 
Instructions. -- ~lt out a colored paper flower . Put this on the 
wtndow sill. Note how many insects will land on it. 
Materials. -- Colored paper; pencil and paper. 
Activity 8. 
Instructions . -- Keep a fly on the wing in a closed room. Do not 
let it land. See how long it can stay on the wing . 
Wffiterials . -- Pencil and paper; watch. 
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CATEGORY XVI 
CHILDREN SHOULD UNDERSTAND THAT THERE PBE MANY KIND OF REPTILES 
Activity l. 
Instructions. -- An alligator is a reptile , very much like a giant 
lizard, but i ± spends a great deal of time in water . It has very strong 
armor . It has weapons. Its body is covered with bony plates and its 
mouth is full of big teeth. The tail is commonly used for swimming . But 
the tail of a fullgrown alligator is so strong that it can knock a man 
over . Baby alligators are only about eight inches long at birth . One 
can live in captivity provided its home is not too small. A baby alligator 
is born of an egg. In captivity a baby alligator must have large aquarium, 
filled on one side with water , the other side with dry sand . A tank of 
about ten gallon size will make a good home . Set a pan of water that 
takes up half the tank . Give the gator someth±g to crawl to land on. 
You might build up a ramp of rocks. Have a dry sandy part for him to 
land on . You should change the water twice a week . You should keep the 
tank in a warm place . The gator will take bits of fresh meat dangled 
before him on a straw or string . They can be fed once a week and that is 
usually all that they need . Don ' t handle a baby alligator. It has l ittle 
teeth and may bite . There is always danger of infection. Let the alligator 
get some sunshine . It may be necessary to pick the alligator up to t each 
it to eat meat but be sure the teacher is there . Gently pry open its 
mouth with a match stick and push the meat down its throat with a toothpick 
or straw. Be careful not to injire it and be very gentle or it may get 
broken skin and develop a fungus growth . 
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Materials . -- Lerge tank; sand dish or pan. 
Activity 2. 
Instructions . -- Have someone take you to the science museum to 
see the live snakes . How do they move? Howmany are poisonous? Make 
a notebook listing all the snakes found in your area . Describe them and 
tell all their habits. 
Materiels . -- Notebook and paper . 
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5 EXTRJ~ SUGGESTED ACTIVITIES 
EXTR4, SUGGESTED ACTIVITIES 
Experiments - Originated by the children, an experiment is most 
satisfactory. Teacher should help the child plan 
and assemble it. 
Reading - l . At l eisure in spare time at home, or at school. 
2 . Completing a book report as a guide to reading . 
Observing Using the senses as nruch as possible to actually experience 
things . 
Taking Field Trips - As a cle.ss or individually . I f done individually, 
a check list of things to look for should be prepared . 
1 . Woods or forest trip for nature study . 
2 . Zoo trips, for animal study. 
J . :Museums of all kinds. 
4 . Historical trips to places of scientific and historical 
interests . 
5. Industrial or commercial trips to places of science and 
social study interests. 
6 . Public service trips to places l ike a water purification 
plant, etc . 
Audio- Visual Aids - A very good source of enrichment if actual observat i on 
is impossible . 
l. Motion pictures . 
2. Slide films . 
J . Photographs . 
4. Television. 
5 . Models of all types - paper-mache, cl ay, wood, etc . 
6 . Bulletin boards . 
7 . Magazine and newspaper cut -outs . 
8 . Radio . 
9 . Nape recordings . 
10 . Records . 
ll. Flannel boards . 
12. Charts. 
lJ . Slides . 
l~ .. Letter to scientific organizations . 
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CHAPTER VI - CONCLUSIONS AND SUGGESTIONS FOR FURTHER STUDY 
-----~-
CHAPTER VI 
CONCLUSIONS P~D SUGGESTIONS FOR FURTHER STUDY 
l. Conclusions 
This study has led the authors to assume the following : 
1 . There is a lack of science material enriched for gifted children . 
2 . There is a lack of high interest material with suitable 
vocabulary level for the gifted chil d in the primary grades . 
3. Rigidity in grade specifications in teaching science may thwart 
the broad abil ities or interests of gifted children . 
4. A large variety of enriched science materials may lead the gifted 
child to an interest which may give him a life- long interest or career . 
5 . Extra science materials may help to keep the gi fted child 
motivated and prevent him from becoming bored with established graded 
curricula . 
6 . Since definitions of giftedness vary and are not in agreement, 
teachers should be wary of conclusively identifying giftedness in 
children; specifically, in science . 
7. Although this study is an attempt to enrich science materials, 
research indicates that enrichment is not necessarily the only approach 
for treatment of the gifted . 
8 . There seems to be a similarity of teachings within the different 
science series; yet, a disagreement of grade level presentation. 
I 
2. Suggestions for Further Study 
l. Construct a survey to reveal the predominance of giftedness 
in the normal classroom. 
2 . Make a study to determine the l evel of intelligence at which 
a child may be considered gifted . 
J . 1fuke a survey of emotional and physical characteristics of 
gifted children . 
~. . Constnuct a study to find how i nteresting science actually is 
to gifted primary children. 
5 . Construct an objective, mathematical analysis of enrichment 
material presented in most of the science text series. 
6 . Greate a study for revealing the needs of the gifted in 
present-day classrooms . 
7 . Compile a science vocabulary for primary or intermediate grades . 
8 . Evaluate the me.terials presented in this service paper. 
9. Add to this study by- preparing enriched material in other 
science areas . 
10 . Revise the workbooks in this study for intermediate classroom 
use . 
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APPENDIX 
EXHIBIT A 
LETTER SENT TO TEXTBOOK PUBLISHERS 
The John C. Winston Company 
Philadelphia, Pennsylvania 
Dear Sirs: 
November 13, 1957 
269 Green Street 
Stoneham, Massachusetts 
This letter is written in behalf of a thesis group, doing science 
research for the gifted child at Boston University . Since we have chosen 
your elementary science series as one of the more popularly used series 
in our respective school departments , we would like to use your series 
as one of our background references from which to build activities for 
the gifted child in science. If this is satisfactory with you, we would 
very much appreciate an area map of the understandings taught on each 
grade level through grade six . 
Since we have to have a thorough knowledge of grade level teachings 
before we undertake to build units for the gifted children, we would very 
much appreciate as immediate an answer as possible . 
Enclosed is a three cent stamp. 
attention. 
Thank you for your kind time and 
~ 
Sincerely, 
Patricia J. Wilkie 
269 Green Street 
Stoneham, Massachusetts 
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EXHIBIT B 
TEXTBOOK SERIES USED IN STUDY 
The following is a listing of the four science series chosen for 
analysis in this study; and the textbooks on each grade level used in 
each of the series: 
1. Allyn and Bacon, Exploring Science - Works, The Science-doing Series, 
Allyn and Bacon, Inc., Boston, 1955. 
(a) Thurber, Walter A., Ex:Qloring Science Grade II. 
(b) Thurber, Walter A., Exoloring Science Grade III. 
(c) Thurber, Walter A., Ex:Qloring Science Grade IV. 
(d) Thurber, Walter A., Exploring Science Grade v. 
2. D.C. Heath, Heath Elementary Science Series, D. C. Heath and Company, 
Boston, 1955. 
(a) Schneider, Herman and Nina Schneider, Science for Here and Now, 
Grade II. 
(b) Schneider, Herman and Nina Schneider , Science Far and Near, 
Grade III. 
(c) Schneider, Herman and Nina Schneider, Science in Your Life, 
Grade IV. 
(d) Schneider, Herman and Nina Schneider, Science in Our World, 
Grade V. 
J. Gerald S. Craig, Science Today and Tomorrow, Ginn~ and Company, 
Boston , 1955. 
(a) Craig and Etheleen Daniel, Science Around You, Grade II. 
(b) Craig and Marguerite W. Lembach, Science Everywhere, Grade III. 
(c) Craig and Beatrice Davis Hurley, Discovering With Science, 
Grade IV. 
(d) Craig and Katherine E. Hill, Adventuring in Science, Grade V. 
4. John C. Winston, New Understanding Science Series, The John C. Winston 
Company, Philadelphia, 1952. 
(a) Dowling, Lacy, Freeman, and Tippett, The New Seeing Why, Grade II. 
(b) Dowling, Lacy, Freeman, and Tippett, The New Learning Why, 
Grade III. 
(c) Dowling, Lacy, Freeman, and Tippett, The New Ex:Qlaining Why, 
Grade IV. 
(d) Dowling, Lacy, Freeman, and Tippett, The New Discovering ~' 
Grade V. 
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